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than anybody. Riding my bicycle home on 
a clear night, since we have dark skies here 
at the edge of the land, I often pause to 
scan the constellations. They are old 
friends. And I still like those star maps in 
Natural History, which look much the 
way they did sixty-five years ago. That’s 
what your magazine (or its predecessor) 
did for me: it enriched my life immeasur- 
ably; and I still turn first to the “Celestial 
Events” column. 

Paut T. GILBERT 
Santa Barbara, California 

PRE-ALVAREZ IMPACT 
In “Cretaceous Ground Zero,” by Alan 

R. Hildebrand and William V. Boynton 
(June 1991), two important points went 
unmentioned. The first is that in 1978, two 
years before the K-T crater search was 
even initiated by the work of Alvarez et 
al., I identified the Yucatan feature as a 
probable impact at or near the K-T 
boundary ina report entitled “Preliminary 
Geophysical Interpretation Report—Pro- 
greso Area,” written for Petrdleos 
Mexicanos, the Mexican National Oil 
Company. In 1981, at the Society of Ex- 
ploration Geophysicists Annual Meeting 
in Los Angeles, Antonio Camargo and I 
illustrated, located, and modeled the fea- 
ture quite thoroughly in a series of slides 
accompanying our paper. We concluded 
our 1981 presentation with the words, 
“We would like to note the proximity of 
this feature in time to the hypothetical 
Cretaceous—Tertiary boundary event re- 
sponsible for the emplacement of iridium- 
enriched clays on a global scale and invite 
investigation of this feature in the light of 
the meteorite impact-climatic alteration 
hypothesis for the late Cretaceous extinc- 
tions.” While I am grateful that this fur- 
ther study has arisen, albeit a decade late, 
it is erroneous to imply, as the authors do, 
that this feature was “identified” in 1990 
as a result of their impact wave studies. 
They state, “Although this crater lies on 
continental crust, we would never have 
found it without using impact wave depos- 
its as our primary guide.” This is mislead- 
ing, since I had identified the feature more 
than ten years earlier on the basis of geo- 
physical anomalies. 

The second critical point glossed over is 
that the high-sensitivity aeromagnetic 
data obtained in 1978, not “decades ear- 
lier” as the article states, led to the identi- 
fication of this feature. Only these data 
reveal the extraordinarily symmetrical 
structure that convinced me in 1978 that 
this was not a volcanic feature. 

GLEN T. PENFIELD 
Carson Services, Inc. 

Perkasie, Pennsylvania 

ALAN HILDEBRAND REPLIES: 
Our work on the boundary deposits in 

Haiti and elsewhere, as described in “Cre- 
taceous Ground Zero,” led me to search in 
the Caribbean region for the impact cra- 
ter. We are certainly not the first to sug- 
gest that the large crater lies buried on the 
Yucatan Peninsula; the early suggestions 
have an intriguing history. 

Oil exploration in the 1950s _ by 
Petréleos Mexicanos in the area of the 
crater resulted in the discovery of the igne- 
ous rocks and the semicircular gravity 
anomaly. In 1968, exploration geophysi- 
cist Robert Baltosser reviewed the data 
and suggested that the unusual igneous 
rocks and gravity anomaly could repre- 
sent a large, buried impact crater. He was 
unable to follow up on his verbal sugges- 
tion because of the proprietary nature of 
the data. In 1978, Glen Penfield was 
supervising an airborne magnetic survey 
in the area for Petréleos Mexicanos and 
wondered if the extraordinary circular 
magnetic field anomaly he saw might indi- 
cate a buried impact crater. He also found 
that the gravity anomaly coincided per- 
fectly with the magnetic anomaly. In a 
confidential report to the oil company, 
Penfield independently suggested that the 
structure might be a crater with an age 
near the Cretaceous—Tertiary (K-T) 
boundary. Thus, both suggestions pre- 
ceded the evidence published by the Alva- 
rez group at Berkeley in 1980 linking the 
K-T mass extinction to a comet or an 
asteroid impact. 

At the time of writing our article, I was 
unaware that Penfield had suggested in 
his 1981 presentation that the impact cra- 
ter might be the K-T boundary crater (see 
Sky and Telescope, March 1982, pp. 
249-50). Unfortunately, Penfield and 
Camargo never gained permission to pub- 
lish any of the proprietary data and were 
unable to locate rock samples to search for 
definitive evidence of an impact. If either 
of these things had happened, the debate 
over the significance of the K-T boundary 
might not have lasted a decade. 

After backtracking from the clues in 
the boundary layers and impact wave de- 
posits, my colleagues at the University of 
Arizona and I became certain that the 
Caribbean region was the site of the im- 
pact, and we learned of the suggested Yu- 
catan crater. Together with Penfield and 
Camargo, we were able to locate two sets 
of samples from both inside and outside 
the crater. Study of these confirmed its 
impact origin. Happily, other evidence 
keeps piling up that this is the K-T crater, 
but its precise age remains unknown, so 
that drilling will be needed to eliminate all 
uncertainty. 
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THE MAYA REDISCOVERED 

The Owl, Shield, and Flint Blade 
In A.D. 378, the Maya learned the art of conquest 

by Linda Schele 

War was already a part of Maya life at 
the beginning of their written history, 
some 2,000 years ago. Archeologists find 
the aftermath of war and captive taking in 
the dismembered or decapitated remains 
of sacrificial victims buried under floors of 
public buildings and in stone images and 
inscriptions that refer to such practices 
(when the names of the victims indicate 
their origin, they are invariably from rival 
settlements). We don’t know if the early 
Maya went to war mainly to acquire terri- 
tory, take booty, control conquered groups 
for labor, take captives for sacrifice in 
sanctification rituals, or a combination of 
these. But the first war of which there is a 
readable record—fought some 1,600 
years ago between Tikal and Uaxactin, 
two kingdoms in the center of Petén, the 
northern region of Guatemala—laid a 
pattern for those that followed. 

The seeds of this war were apparently 
sown centuries earlier, when the Maya in 
this lowland region first built pyramids 
and formal public buildings in their towns. 
As archeologist Richard Hansen has re- 
ported, large public architecture, com- 

Justin Kerr 
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plete with the symbolism of political 
power, appeared at the site of Nakbe be- 
tween 2,600 and 2,300 years ago (Natural 
History, May 1991). As it developed in 
the following two centuries, this symbol- 
ism came to include depictions of severed 
heads, apparently referring to the decapi- 
tation sacrifice that became so prominent 
in later Maya ritual. Images of kings have | 
also been found from these early times, 
although by and large the rulers remain 
anonymous because so far we have found 
no readable texts. 

El] Mirador emerged as the largest of 
the cities in the region, while farther to the 
south, the towns of Uaxactin and Tikal, 
settled some 2,500 years ago, also grew in 
population and size, adding large public 
structures that displayed the same imag- 
ery of royal power. Depictions of early 
rulers of these two kingdoms show them 
standing with bound captives, indicating 
they were never peaceful neighbors. For 
reasons not yet understood, many of these 
cities failed during the second half of the 
first century A.D. El Mirador never came 
back, but the upheavals that created di- 

Warriors ona Maya vase: the man at right wields a javelin and a spear-thrower. 

saster for some kingdoms provided oppor- 
tunities for others. Tikal and Uaxactin 
came through this period unscathed. Be- 
ing less than twelve miles apart, however, 
they did not have the buffer of a no man’s 
land between them and could not coexist 
as equals for long. 

Peter Mathews, of the University of 
Calgary, was the first scholar to detect 
evidence of their great conflict. In a study 

This is the eighth in a series of articles 
that explore recent findings and 
interpretations concerning the rise and 
fall of ancient Maya civilization. 

of early inscriptions, he noticed that both 
Stela 5 at Uaxactin and Stela 31 at Tikal 
recorded the same date and action by a 
Tikal ahaw, or “holy lord.” Mathews de- 
duced that these texts recorded an impor- 
tant interaction between the two towns, 
that Tikal was the dominant partner, and 
that one of two political events was most 
likely involved—an alliance by marriage 
or a conquest. Based on the image in- 
cluded on Uaxactin Stela 5, my colleague 
David Freidel and I narrowed it down to 
the second alternative. 

The stela is a stone monument erected 
at the base of a stairway of a remodeled 
temple. The text on the back of the stela 
records the date of the commemorated 
event, 8.17.1.4.12 11 Eb 15 Mac, or Janu- 
ary 16, A.D. 378, and names Smoking- 
Frog, a lord of Tikal, as the protagonist. 
The front of the stela shows Smoking-Frog 
holding an obsidian-edged club and a 
spear-thrower (or throwing stick, used to 
launch spears or darts with great impetus) 
and wearing a uniform that in later monu- 
ments epitomizes a war of conquest. Only 
in defeat could Uaxactiin have accorded a 
lord of a rival city such recognition. 

Stela 31 at Tikal, erected fifty years 
later, provides no pictorial representation 
of the conquest, but the inscription repeats 
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the same date, actor, and event. It also 
registers that the reigning king of Tikal at 
the time was Great-Jaguar-Paw, and that 
he celebrated the victory by an act of 
bloodletting from his genitals. From other 
inscriptions, we now know that Great-Jag- 
uar-Paw was one of the most celebrated of 
Tikal’s early rulers and that Smoking- 
Frog was his brother and, very probably, 
his war chief. 

Later events confirm this was a war of 
conquest. A year after his victory, Smok- 
ing-Frog succeeded his brother, but he 
ruled not from Tikal but from Uaxactin. 
His empire now included both cities, and 
it was under his authority that his nephew, 
the son of Great-Jaguar-Paw, was in- 
stalled as the new lord of Tikal. The ab- 
sorption of Uaxactin into the hegemony 
of Tikal is reflected in various inscriptions 
at both sites and in the archeological 
record. Archeologist Juan Pedro Laporte, 
for example, points out that the architec- 
tural style of the conquered city began 
emulating Tikal soon after the victory. 

The temple behind Stela 5 was remod- 
eled as a victory monument, a constant 
reminder in Uaxactin of the new order. A 
grisly one, too. Archeologist Ledyard A. 
Smith reported finding five skeletons en- 
tombed within: an adult female with an 
unborn fetus, a second adult female, a 
child, and an infant. These were probably 
the wives and children of the defeated 
king, killed to end forever the royal line at 
Uaxactin. The defeated king himself had 
probably been stripped of his finery, 
bound, and carried back to Tikal to be 
tortured and sacrificed in public rituals. A 
recent study by Laporte concludes that 
the burial chamber was dug into the exist- 
ing temple at Uaxactin, with the affected 
floor and step repaired after the bodies 
were entombed. Afterward the whole tem- 
ple was encapsulated by new construction, 
and the victory stela was erected at the 
base of the stairway. 

The war apparently took place at a time 
when the Maya of central Petén were in- 
tensifying their contacts with the huge 
city of Teotihuacan, in the central valley 
of Mexico far to the west. The nature of 
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m that symbolizes war (bottom center) appears ami 

Bearing his club and spear-thrower, the 
victorious Smoking-Frog dominates 
Stela 5 in the defeated city of Uaxactin. 
Linda Schele 

the interactions between these two cul- 
tural areas is still a matter of debate, but 
the archeological record shows that the 
highland people of Teotihuacan used low- 
land products, such as cotton, tropical 
bird feathers, and shell, while the Maya 
used highland products, such as obsidian, 
jade, and other minerals. Many of these 
exotic products were considered essential 
to the rituals that controlled the super- 
natural world, and access to them deter- 
mined who could conduct public rites to 
demonstrate such control, as well as who 
could claim and exercise elite status. The 

warriors decorating a Maya vase. 

trade network that moved these and simi- 
lar exotic commodities was intensifying at 
just the time of this war, so the conflict 
was as likely to have been over the wealth 
this trade promised as it was over the 
control of territory. 

Contact with Teotihuacan may have 
contributed not only to the motive for this 
war but also to the means by which it was 
fought. I and others now believe that in 
this war, the spear-thrower, used in war- 
fare by the Teotihuacanos, was adopted 
for the first time as a weapon in the Maya 
lowlands. Formerly, Maya kings and 
nobles used short-shafted spears that 
forced them into close-range combat, 
where the taking of captives was more 
important than killing foes. The javelins 
propelled by spear-throwers, instead, are 
long-distance weapons that can be thrown 
by masses of warriors, causing greater 
casualties. Although probably used for 
hunting, spear-throwers apparently did 
not figure in Maya politics until Smoking- 
Frog led Tikal’s forces against Uaxactin. 

This conclusion is supported in broad 
outline by the weapons that turn up at 
Maya sites. Before this time, they consist 
mainly of large, laurel-leaf-shaped points, 
suitable for thrusting spears, and tanged 
“daggers.” The smaller points appropriate 
for projectile weapons—such as javelins 
flung with spear-throwers—become wide- 
spread later. But the main evidence for the 
change is the prominence of new images in 
subsequent depictions of conquest. 

Victors are portrayed using a complex 
of symbols that seem to have been bor- 
rowed from Teotihuacan. These include 
the goggle-eyed war deity called Tlaloc by 
the later Aztecs, a trapeze-and-bar sign 
(the Mexican “year” sign), a full-bodied 
jaguar suit, a spherical (balloonlike) head- 
dress, a war serpent made in a mosaic 
pattern, owls of omen, spear-throwers and 
javelins, and square, flexible shields. Fol- 
lowing the Tikal-Uaxactin war, the Maya 
everywhere adopted this symbolism and 
the ritual complex that went with it to 
represent conquest warfare for the rest of 
their history. 

Most visibly, the Maya adopted the Te- 

Justin Kerr 
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otihuacan symbol for war—a round shield 
combined with crossed javelins and a ram- 
pant owl (a creature associated with 
prophecy and fortunetelling). To reflect 
their weaponry of choice, the Maya 
quickly modified this emblem to a flint 
blade, owl, and shield. This emblem em- 
bodied their word for war, tok’-pakal, 
“flint-shield” (the later Aztecs called war 
arrow-shield). The flint-shield was carried 
into battle in the form of a great banner to 
bring the power of the Other World into 
combat. For the Maya, war was a sacred 
activity fought with the power of the su- 
pernatural as well as the strength of the 
human arm. The alliance with the Other 
World enabled warriors to conquer not 
only their enemy’s living royal clan but 
also their apotheosized ancestors. 

The ancient Maya, as did their descen- 
dants in their battles against the invading 
Spaniards, went to war transformed into 
their nahwals, spiritual companions who 
were believed to share human souls. War- 
rior costumes evoked many different su- 

A bound captive awaits his fate. 

pernatural animals and creatures, such as 
a jaguar, a bird, or a skeletal god of death. 
But the most important deity the Maya 
warriors invoked in warfare was Venus. 
Within thirty years of the Tikal-Uaxactin 
war, they began timing their battles to 
coincide with important stations of Venus 
(its maximum elongations, when it ap- 
pears farthest from the sun, and certain of 
its risings, especially its first appearance 
as the evening star), and by the apparent 
standstills, or stationary points, of Jupiter 
and Saturn in their orbits, especially dur- 
ing periods of double or triple conjunc- 
tions, when the two planets crossed each 
other’s. positions two or three times within 
a matter of months. Maya writing em- 
ployed a “star-shell” verb for these wars; I 
call them “star wars.” 

So important was the victory over 
Uaxactin that it became the most cele- 
brated event of the early history of Tikal 
and the focus of memorials and political 
strategies for centuries to follow. Stormy- 
Sky, Great-Jaguar-Paw’s grandson, who 

Justin Kerr; Art Museum, Princeton University 



returned the seat of the kingship of the 
enlarged empire to Tikal, celebrated the 
victory as the pivotal event of his ancestral 
history. He commemorated the war in 
writing and images, for the first time ex- 
plicitly joining the Tlaloc war symbolism 
with the critical positions of Venus in its 
cycle and with a long triple conjunction of 
Jupiter and Saturn. Stormy-Sky was the 
ruler responsible for erecting Stela 31 at 
Tikal and is depicted on it. 

Conquest warfare, especially battles 
that resulted in territorial dominance and 
booty taking, were represented by this 
Tlaloc-Venus symbolic complex for the 
rest of Maya history. Tikal itself fell to this 
kind of attack in the sixth century when 
Caracol, a kingdom to the southeast, 
turned the tables and defeated the king- 
dom that first waged this kind of warfare. 
Later on, a distant descendant of Great- 
Jaguar-Paw (known to scholars as Ruler 
A) revived Tikal from its defeat and took 
an enemy king captive. The sacrifice of 
the defeated king took place on the thir- 
teenth-katun (260th year) anniversary of 
the ritual in which Stormy-Sky had cele- 
brated Tikal’s victory over Uaxactin. 

The prominence of battle and sacrifice 
in the public history commissioned by the 
Maya nobility suggest that much of it was 
highly ritualized—timed by astronomical 
events, fought between noble or high- 
ranked warriors who spent their lives 
training and practicing the craft, and de- 
signed to secure sacrificial victims for the 
great pageants that punctuated Maya life. 
But war was also fought to establish politi- 
cal and economic control over rivals, to 
garner the wealth of booty, and to control 
labor both by moving the losers and at- 
tracting surplus population from the no 
man’s land between kingdoms (such im- 
migration may have been crucial to retain- 
ing political clout, since research by an- 
thropologist Rebecca Storey suggests that 
the death rate in all these cities exceeded 
their birthrate). 

The consequences of losing these kinds 
of wars could be long-term and substan- 
tial, and the danger of attack apparently 
led to the formation of large coalitions of 
kingdoms. Such alliances fought each 
other throughout the sixth, seventh, and 
eighth centuries. One such coalition, com- 

posed of Caracol, Site Q (an unidentified 

site, possibly Calakmul), and Dos Pilas, 

attacked and defeated Tikal at least twice 

more after the first Caracol victory. These 

alliances were reinforced by judicious 

marriages, so that many of the great rul- 

ing families, such as those of Caracol and 

Site Q, became interrelated. These formal 

and informal alliances were not perma- 

nent or secure, however, for former ene- 

mies became allies and former allies 
changed sides and attacked each other. 

Each kingdom’s prosperity depended 
on the formation and maintenance of alli- 
ances among its own lineages and with 
those of allied kingdoms. As populations 
grew during the late Classic period and 
kingdoms expanded into the no man’s 
land between them, wars were sometimes 
fought within kingdoms against petty 
nobles trying to break away from the 
larger kingdoms. 

Toward the end of the Classic period, in 
the eighth and ninth centuries, warfare 
may have become so chronic and disrup- 
tive that the social networks and agricul- 
tural systems that had given the Maya of 
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the southern lowlands civilized life in the 
first place could not survive intact. But the 
collapse of the cities in that region did not 
end the importance of the Tlaloc-Venus 
war complex. The so-called Toltecs of 
Chichén Itz4 are Maya warriors dressed 
in the uniform of this same war complex. 

In this phase of Maya history, centered 
in the northern lowlands, the flint-shield 
emblem was transformed once again to 
resemble more closely its original Teoti- 
huacan form. The flint-shield of the Clas- 
sic period became a round sun disk, with 
an ancestral warrior armed with spear- 
thrower and javelins emerging from an 
otherworldly portal to join his descendants 
in their fight to create an empire. O 
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Fall in the House of Ussher 
How foolish was the archbishop’s precise date for creation? 

by Stephen Jay Gould 

I am uncomfortable enough in a stand- 
ard four-in-hand tie; pity the poor seven- 
teenth-century businessmen and divines, 
so often depicted in their constraining 
neck ruffs. The formidable gentleman in 
the accompanying engraving commands 
the Latin title Jacobus Usserius, Archi- 
episcopus Armachanus, Totius Hiberniae 
Primas, or James Ussher, Archbishop of 
Armagh, and Primate of All Ireland. He is 
known to us today almost entirely in ridi- 
cule—as the man who fixed the time of 
creation at 4004 B.c., and even had the 
audacity to name the date and hour: Octo- 
ber 23 at midday. 

Let me begin with a personal gloss on 
the caption to this engraving, for my mis- 
reading embodies, in microcosm, the en- 
tire theme of this essay. I confess that I 
have always been greatly amused by the 
term primate, used in its ecclesiastical 
sense as “an archbishop... holding the 
first place among the bishops of a prov- 
ince.” My merriment must be shared by 
all zoologists, for primates, to us, are mon- 
keys and apes—members of the order Pri- 
mates. Thus, when I see a man described 
as a “primate,” I can’t help thinking of a 
big gorilla. (Humans, of course, are also 
members of the order Primates, but zoolo- 
gists, in using the term, almost always 
refer to nearly 200 other species of the 
group—that is, to lemurs, monkeys, and 
apes.) 

But this amusement is silly, parochial, 
and misguided. The term comes from the 
Latin primas, meaning “chief” or “first.” 
In the mideighteenth century, Linnaeus 
introduced the word to zoology as a des- 
ignation for the “highest” order of 
mammals—the group including humans. 
But the ecclesiastical usage has an equally 
obvious claim to proper etymology and 
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James Ussher, Primate of All Ireland 
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substantial precedence in usage (the Ox- 
ford English Dictionary traces this mean- 
ing to 1205). Thus, we zoologists are the 
usurpers, not the guardians of a standard. 
(I wonder if preachers laugh when they 
see the term in a zoological book and think 
of a baboon running about in a neck ruff.) 
In any case, the archbishop of Armagh is 

titular head, hence primate, of the Anglo- 
Irish church, just as the archbishop of 
Canterbury is primate of all England. 

This little tale mimics the forthcoming 
essay in miniature for two reasons: 

1. [shall be defending Ussher’s chronol- 
ogy as an honorable effort for its time and 
arguing that our usual ridicule only 
records a lamentable small-mindedness 

ithout digging deeper 
into your pockets. Aboard a 

World Explorer Cruise, Alaskan 
art and native culture replace 
black ties and blackjack. We offer you the 
chance for a deeper appreciation of Alaska. 
Its unique traditions. Its breathtaking ter- 
rain. Its colorful history. 

There are approximately 22,000 
eskimos in Alaska. They traditionally 

{ live along the Bering Sea and Arctic 
, Ocean coastlines. They call themselves 
4 “Inuit? which means “the real people” 

Fact-filled and fun-filled. We're the only 
cruise line that offers a panel of renowned 
experts and the world’s largest floating 
library, 12,000 volumes, to enlighten you 

before you get to each new port of call. 

Vela he hier: 

based on mistaken use of present criteria 
to judge a distant and different past—just 
as our current amusement in picturing a 
primate of the church as a garbed ape 
inverts the history of usage, for the zoolog- 
ical definition is derivative, and the eccle- 
siastical primary. 

2. The mental picture of a prelate as a 
garbed ape reinforces the worst parochi- 
alism that scientists often invoke in inter- 
preting their history—the notion that 
progress in knowledge arises from victory 
in battle between science and religion, 
with religion defined as unthinking alle- 
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ity, and science as objective searching for 
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A 14-DAy ADVENTURE FOR THE HEART, MIND AND SOUL. 

James Ussher (1581-1656) _ lived 
through the most turbulent of English 
centuries. He was born in the midst of 
Elizabeth’s reign and died under Crom- 
well (who gave him a state funeral in 
Westminster Abbey, despite Ussher’s roy- 
alist sentiments and his previous support 
for the executed Charles I). As a preco- 
cious scholar with a special aptitude for 
languages, Ussher entered Trinity Col- 
lege, Dublin, at its founding in 1594, when 
he was only thirteen years old. He was 
ordained a priest in 1601 and became a 
professor at Trinity (1607) and then vice 
chancellor on two occasions in 1614 and 
1617. With his appointment as Arch- 
bishop of Armagh in 1625, he became 
head (or primate) of the Anglo-Irish 
church—a tough row to hoe in this pre- 
eminently Catholic land (“Romish” or 
“papist” as Ussher always said in the 
standard deprecations of his day). Ussher 
was vehement and unrelenting in his ver- 
bal assaults on Roman Catholicism (he 
wasn’t too keen on Jews and other “infi- 
dels” either, but the issue rarely came up). 

_His 1626 “Judgement of the Arch-Bish- 
ops and Bishops of Ireland” begins, for 
example: 

The religion of the papists is superstitious 
and idolatrous; their faith and doctrine 
erroneous and heretical; their church 
... apostatical; to give them therefore a tol- 
eration, or to consent that they may freely 
exercise their religion . . . is a grievous sin. 

One may cringe at the words (and no 
one can take Ussher as a model of tolera- 
tion), but he was, in fact, regarded as a 
force for moderation and compromise at a 
time of fierce invective (read Milton’s 
anti-Catholic pamphlets sometime if you 
want to get a feel for the rhetoric of those 
troubled years). Despite his opinions, 
Ussher continued to espouse debate, dis- 
cussion, and negotiation. He preached to 
Catholics and delighted in meeting their 
champions in formal disputations. His 
own words were harsh, but he believed in 
triumph by force of argument, not by ban- 
ishment, fines, imprisonment, and execu- 
tions. In fact, even the hagiographical bi- 
ographies, written soon after Ussher’s 
death, criticize him for lack of enthusiasm 
in the daily politics of ecclesiastical affairs 
and for general unwillingness to carry out 
policies of intolerance. He was a scholar 
by temperament and, at best, a desultory 
administrator. He was in England at the 
outbreak of the civil war in 1642 and never 
returned again to Ireland. He spent most 
of his last decade engaged in study and — 
publication—including, in 1650, the 
source of his current infamy: Annales 
veteris testamenti, a prima mundi origine 
deducti, “Annals of the Old Testament, - 



deduced from the first origin of the 
world.” 

Ussher became the symbol of ancient 
and benighted authoritarianism for a rea- 
son quite beyond his own intention. Start- 
ing about fifty years after his death, most 
editions of the “authorized,” or King 
James, translation of the Bible began to 
carry his chronology in the thin column of 
annotations and cross-references usually 
placed between the two columns of text on 
each page. (The Gideon Society persisted 
in placing this edition in nearly every hotel 
room in America until about fifteen years 
ago; they now use a more modern transla- 
tion and have omitted the column of an- 
notations, including the chronology.) 
There, emblazoned on the first page of 
Genesis, stands the telltale date: 4004 B.c. 
Ussher’s chronology therefore acquired 
an almost canonical status in English Bi- 
bles—hence his current infamy as a sym- 
bol of fundamentalism. 

To this day, one can scarcely find a 
textbook in introductory geology that does 
not take a swipe at Ussher’s date as the 
opening comment in an obligatory page or 
two on older concepts of the earth’s age 
(before radioactive dating allowed us to 
get it right). Other worthies are praised for 
good tries in a scientific spirit (even if their 
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ages are way off), but Ussher is excoriated 
for biblical idolatry and just plain foolish- 
ness. How could anyone look at a hill, a 
lake, or a rock pile and not know that the 
earth must be ancient? 

One text discusses Ussher under the 
heading “Rule of Authority” and later 
proposals under “Advent of the Scientific 
Method.” We learn—although the state- 
ment is absolute nonsense—that Ussher’s 
“date of 4004 B.c. came to be venerated as 
much as the sacred text itself.” Another 
text places Ussher under “Early Specula- 
tion” and later writers under “Scientific 
Approach.” These authors tell us that 
Ussher’s date of 4004 B.c. “thus was incor- 
porated into the dogma of the Christian 
Church” (an odd comment, given the tra- 
dition of Catholics, and of many Protes- 
tants as well, for allegorical interpretation 
of the “days” of Genesis). They continue: 
“For more than a century thereafter it was 
considered heretical to assume more than 
6,000 years for the formation of the 
earth.” 

Even the verbs used to describe Ussh- 
er’s efforts reek with disdain. In one text, 
Ussher “pronounced” his date; in a sec- 
ond, he “decreed” it; in a third, he “‘an- 
nounced with great certainty that... the 
world had been created in the year 4004 
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B.C. on the 26th of October at nine o’clock 
in the morning!” (Ussher actually said Oc- 
tober 23 at noon—but I found three texts 
with the same error of October 26 at nine, 
so they must be copying from each other.) 
This third text then continues: “Ussher’s 
judgment of the age of the earth was gos- 
pel for fully 200 years.” 
Many statements drip with satire. Yet 

another textbook—and this makes six, so I 
am not merely taking potshots at rare silli- 
ness—regards Ussher’s work as a direct 
“reaction against the scientific explora- 
tions of the Renaissance.” We then hear 
about “the pronouncement by Arch- 
bishop Ussher of Ireland in 1664 that the 
Earth was created at 9:00 a.m., October 
26, 4004 B.c. (presumably Greenwich 
mean time!)” Well, Ussher was then eight 
years dead, and his date for the earth’s 
origin is again misreported. (I'll pass on 
the feeble joke about Greenwich time, ex- 
cept to say that Ussher used the Julian 
calendar and that such issues hardly arose 
in an age before rapid travel made the 
times of different places a matter of im- 
portance.) 

Needless to say, in combating the illib- 
erality of this textbook tradition, I will not 
defend the substance of Ussher’s conclu- 
sion—for one claim of the standard cri- 
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tique is undeniably justified: a 6,000-year- 
old earth did make a scientific geology 
impossible because any attempt to cram 
the empirical record of miles of strata and 
life’s elaborate fossil history into such a 
moment requires a belief in miracles as 
causal agents. 

Fair enough, but what sense can be 
made of blaming one age for impeding a 
much later system that worked by entirely 
different principles? To accuse Ussher of 
delaying the establishment of an empiri- 
cal geology is much like blaming dino- 
saurs for holding back the later success of 
mammals. The proper criterion must be 
worthiness by honorable standards of 
one’s own time. By this correct judgment, 
Ussher wins our respect just as dinosaurs 
now seem admirable and interesting in 
their own right (and not as imperfect har- 
bingers of superior mammals in the inex- 
orable progress of life). Models of inev- 
itable progress, whether for the panorama 
of life or the history of ideas, are the ene- 
my of sympathetic understanding, for 
they excoriate the past merely for being 
old (and therefore both primitive and be- 
nighted). 

Of course Ussher could hardly have 
been more wrong about 4004 s.c., but his 
work was both honorable and interest- 
ing—therefore instructive for us today— 
for at least four reasons. 

1. The excoriating textbook tradition 
depicts Ussher as a single misguided dose 
of darkness and dogma thrown into an 
otherwise more enlightened pot of knowl- 
edge—as if he alone, representing the 
church in an explicit rearguard action 
against science and scholarship, raised 
this issue to recapture lost ground. No 
idea about the state of chronological 
thinking in the seventeenth century could 
be more false. 

Ussher represented the best of scholar- 
ship in his time. He was part of a substan- 
tial research tradition, a large community 
of intellectuals working toward a common 
goal under an accepted methodology— 
Ussher’s shared “house” if you will par- 
don my irresistible title pun. Today we 
rightly reject a cardinal premise of that 
methodology—belief in biblical iner- 
rancy—and we recognize that this false 
assumption allowed such a great error in 
estimating the age of the earth. But what 
intellectual phenomenon can be older, or 
more oft repeated, than the story of a large 
research program that impaled itself upon 
a false central assumption accepted by all 
practitioners? Do we regard all people 
who worked within such traditions as dis- 
honorable fools? What of the scientists 
who assumed that continents were stable, 
that the hereditary material was protein, 
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or that all other galaxies lay within the 
Milky Way? These false and abandoned 
efforts were pursued with passion by bril- 
liant and honorable scientists. How many 
current efforts, now commanding millions 
of research dollars and the full attention of 
many of our best scientists, will later be 
exposed as full failures based on false 
premises? 

The textbook writers do not know that 
attempts to establish a full chronology for 
all human history (not only to date the 
creation as a starting point) represented 
a major effort in seventeenth-century 
thought. These studies did not slavishly 
use the Bible, but tried to coordinate the 
records of all peoples. Moreover, the as- 
sumption of biblical inerrancy doesn’t 
give you an immediate and dogmatic an- 
swer—for many alternative readings and 
texts of the Bible exist, and you must 
struggle to a basis for choice among them. 
As a primary example, different datings 
for key events are given in the Septuagint 
(or Greek Bible, first translated by the 
Jewish community of Egypt in the third to 
second centuries B.c. and still used by the 
Eastern churches) and in the standard He- 
brew Bible favored by the Western 
churches. 

Moreover, within assumptions of the 
methodology, this research tradition had 
considerable success. Even the extreme 
values were not very discordant—ranging 
from a minimum, for the creation of the 
earth, of 3761 B.c. in the Jewish calendar 
(still in use) to a maximum of just over 
5500 B.c. for the Septuagint. Most calcu- 
lators had reached a figure very close to 
Ussher’s 4004. The Venerable Bede had 
estimated 3952 B.c. several centuries be- 
fore, while J.J. Scaliger, the greatest 
scholar of the generation just before 
Ussher, had placed creation at 3950 B.c. 
Thus, Ussher’s 4004 was neither idiosyn- 
cratic nor at all unusual; it was, in fact, a 
fairly conventional estimate developed 
within a large and active community of 
scholars. The textbook tradition of Ussh- 
er’s unique benightedness arises from ig- 
norance of this world, for only Ussher’s 
name survived in the marginal annota- 
tions of modern Bibles. 

2. The textbook detractors assume that 
Ussher’s effort involved little more than 
adding up ages and dates given directly in 
the Old Testament—thus implying that 
his work was only an accountant’s act of 
simple, thoughtless piety. Another text- 
book—we are now up to seven—states 
that Ussher’s 4004 was “a date recon- 
structed from adding up the ages of peo- 
ple named in the lineages of the scrip- 
ture.” But even a cursory look at the Bible 
clearly shows that no such easy solution is 

available, even under the assumption of 
inerrancy. You can add the early times, 
from creation up to the reign of Solo- 
mon—for the requisite information is pro- 
vided by an unbroken male lineage sup- 
plying the key datum of father’s age at the 
birth of a first son. But this easy route 
cannot be carried forward into the several 
hundred years of the kingdom, from Solo- 
mon’s reign to the destruction of the Tem- 
ple and the Babylonian captivity—for 
here we are only given the lengths of rule 
for kings, and several frustrating ambigu- 
ities (including overlaps or co-regencies of 
a king and his successor) were widely ac- 
knowledged but not easily resolved. Fi- 
nally, how can you use the Old Testament 
to reach the crucial birthday of Christ and 
thus connect the older narrative to the 
present? For the Old Testament stops in 
the period of Ezra and Nehemiah, the 
fifth century B.c. in Ussher’s chronology. 

James Barr explains the problems and 
complexities in an excellent article, “Why 
the World Was Created in 4004 B.c.: 
Archbishop Ussher and Biblical Chronol- 
ogy,” (Bulletin of the John Rylands Uni- 
versity Library of Manchester, vol. 67, pp. 
575-608). He divides the chronological 
enterprise into three periods, each with 
characteristic problems, as mentioned 
above. You can add up during the first 
period (creation to Solomon), but which 
text do you use? The ages in the Septua- 
gint* are substantially longer and add 
more than 1,000 years to the date of cre- 
ation. Ussher solved this dilemma by us- 
ing the Hebrew Bible and ignoring the 
alternatives. 

In the second period, you really have to 
struggle to establish a coherent time line 
through the period of the kings. You feint 
and shift, try to correlate the dates given 
for the two kingdoms of Israel and Judah, 
then attempt to link in the few ages given 
for events other than beginnings and ends 
of reigns. The result, with luck and adjust- 
ment, is a coherent network of mutually 
supporting times. 

For the third period of more than 400 
years from Ezra and Nehemiah to the 
birth of Jesus you cannot use the Bible at 

*The name Septuagint derives from the 
legend that seventy-two translators (close to 
the Latin septuaginta, or “seventy”)—six 
from each of the twelve tribes of Israel— 
worked in separate rooms and made their 
own translations. When they compared 
their results, all were identical. If the lin- 
guistic mishmash seems odd—Jews trans- 
lating the Hebrew Bible into Greek in 
Egypt—remember that Alexander the 
Great conquered Egypt and established 
the Ptolemies as a Greek ruling family. 
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all—for no information exists. Ussher and 

all other chronologists therefore tried to 
link a known event in the period of kings 
with a datable episode in another cul- 
ture—and then to use the timetables of 
other peoples until another lateral feint 
could be made back into the New Testa- 
ment. Ussher proceeded by correlating 
the death of the Chaldean king Nebu- 
chadnezzar II with the thirty-seventh year 
of the exile of Jehoiachin (as stated in 2 
Kings 25:27). (Nebuchadnezzar was, of 
course, prominent in Jewish history for 
conquering Jerusalem in 586 B.c. and de- 
porting its prominent citizens—the so- 
called’ Babylonian captivity.) Ussher 
could then calculate through the Chal- 
dean and the subsequent Persian records, 
eventually reaching the period of Roman 
rule and the birth of Jesus. 

3. But where did Ussher get October 
23, 4004? Surely, neither the Bible nor 
any other source gives a specific date, 
even if you can estimate the year. Was this 
date, at least, a bow to dogma, even if the 
rest of the chronology has more scholarly 
roots? 

No, not dogma, but a different style of 
interpretive argument—one based on 
symbol and eschatology rather than on 
listed chronology. (You cannot label this 
style as dogma, if only because each point 
became a subject of lively disagreement 
and fierce debate among scholars. No 
resolution was ever obtained, so the 
church obviously imposed no answer ex 
cathedra.) 

First of all, the date 4004 rests comfort- 
ably with the most important of chrono- 
logical metaphors—the common com- 
parison of the six days of God’s creation 
with 6,000 years for the earth’s potential 
duration: “But, beloved, be not ignorant of 
this one thing, that one day is with the 
Lord as a thousand years, and a thousand 
years as one day” (2 Peter 3:8). Under this 
widely accepted scheme, the earth was 
created 4,000 years before the birth of 
Christ and could endure as much as 2,000 
years thereafter (a proposition soon to be 
tested empirically and, we all hope, 
roundly disproved). 

But why 4004 and not an even 4000 
B.C.? By Ussher’s time, chronologists had 
established an error in the B.c. to A.D. 
transition, for Herod died in 4 B.c.—and if 
he truly talked to the Magi, feared the 
star, and ordered the slaying of the inno- 
cents, then Jesus could not have been born 
after 4 B.c. (an oxymoronic statement, but ~ 
acceptable as a testimony to increasing 
knowledge). 

Thus, if Jesus was born in 4 B.c., es-_ 
chatological tradition should fix the date — 
of creation at 4004 B.c., without any need — 



for complex, sequential calculation of ge- 
nealogies. This situation must inspire a 
nasty suspicion that Ussher “knew” the 
necessity of 4004 B.c. right from the start 
and then jiggered the figures around to 
make everything come out right. Barr, of 
course, considers this possibility seriously 
but rejects it for two reasons. First, Ussh- 
er’s chronology extends out to several vol- 
umes and 2,000 pages of text and seems 
carefully done, without substantial special 
pleading. Second, the death of Herod in 4 
B.c. doesn’t establish the birth of Jesus in 
the same year. Herod became king of Ju- 
dea (Roman puppet would be more accu- 
rate) in 37 B.c.—and Jesus might have 
been born at other times in this thirty- 
three-year interval. Moreover, other tradi- 
tions argued that the 4,000 years would 
run from creation to Christ’s crucifixion, 
not to his birth—thus extending the pos- 
sibilities to a.p. 33. By these flexibilities, 
creation could have been anywhere be- 
tween 4037 B.c. (4,000 years to the begin- 
ning of Herod’s reign) and 3967 B.c. 
(4,000 years to the Crucifixion). Four 
thousand four is in the right range, but 
certainly not ordained by symbolic tradi- 
tion. You still have to calculate. 

But what about October 23? Here, 
chronology cannot help. Many scholars, 
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from the Venerable Bede to the great 
astronomer Johannes Kepler, argued for 
spring as an appropriate season for birth 
and the chosen time of Babylonian, Chal- 
dean, and other ancient chronologies. Oth- 
ers, including Jerome, Josephus, and 
Ussher, favored fall, largely because the 
Jewish year began then, and Hebrew 
scriptures formed the basis of chronology. 
Now an additional problem must be 

faced. The Jewish chronology is based on 
lunar months and therefore very hard to 
correlate with a standard solar calendar. 
Ussher, recognizing no basis for a firm 
calibration, therefore decided to establish 
creation as the first Sunday following the 
autumnal equinox. (Sunday was an obvi- 
ous choice, for God created in six days and 
rested on the seventh, and the Jewish Sab- 
bath comes on Saturday.) 

But if creation occurred near the au- 
tumnal equinox, why October 23, more 
than a month from the current date? For 
this final piece of the puzzle, we need only 
recognize that Ussher was still using the 
old Julian (Roman) calendar. The Julian 
system was very similar to our own, but for 
one apparently tiny difference—it did not 
suppress leap years at the century bound- 
aries. (Not everyone knows that our 
present system—which keeps more accu- 

rad 

rate time than the Julian—omits leap 
years at all century transitions not divis- 
ible by 400. Thus, 1700, 1800, and 1900 
were not leap years, but 1600 was and 
2000 will be.) This difference seems tiny, 
but errors accumulate over millennia. By 
1582, the discrepancy had become suffi- 
ciently serious that Pope Gregory XIII 
proclaimed a reform and established the 
system that we still live by—called, in his 
honor, the Gregorian calendar. He 
dropped the ten days that had accumu- 
lated from the “extra” leap years at cen- 
tury boundaries in the Julian system (this 
was done by the clever device of allowing 
Friday, October 15, to follow Thursday, 
October 4, in 1582). 
We now enter the religious tensions of 

the time. Recall Ussher’s fulminations 
against popery, an attitude shared by his 
Anglican brethren in charge. The Grego- 
rian reform smelled like a Romish plot, 
and Ussher’s contemporaries would be 
damned if they would accept it. (England 
and the American colonies finally suc- 
cumbed to rationality and instituted the 
Gregorian reform in 1752. This delay, by 
the way, is responsible for the ambiguity 
in George Washington’s birth, sometimes 
given as February 11 and sometimes as 
February 22, 1732. He was born under the 
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Julian calendar, and eleven days, rather 
than ten, had to be dropped by this later 
time.) In any case, if the Julian discrep- 
ancy accounted for ten extra days in the 
1,600 or so years between its institution 
and the Gregorian reform, Ussher real- 
ized that the disparity would amount to 
just over thirty days for the additional 
time from 4004 B.c.—thus fixing the cre- 
ation at October 23, rather than about 
two-thirds through September, as by our 
present calendar. 

One final point. Why high noon on the 
day of creation? The inception of Genesis 
reads: 

In the beginning God created the heaven 
and the earth. And the earth was without 
form, and void; and darkness was upon the 
face of the deep. And the spirit of God 
moved upon the face of the waters. And 
God said, Let there be light... . 

Now you cannot have days without 
alternations of light and darkness, so 
Ussher began chronology with the cre- 
ation of light, which he fixed, for no given 
reason, at high noon. He wrote, “In ipse 
primi diei medio creata est lux” (In the 
middle of the first day, light was created). 

But what about the phrases in Genesis 
that precede the creation of light? Here is 
an old exegetical problem: does the text 
give an epitome of the whole process here, 
or does it say that God made matter be- 
fore creating light? Ussher accepted the 
latter reading and argued that a creation 
of matter “without form and void” took 
place during the night before the creation 
of light. Thus, a precreation, a slipping of 
material into place, occurred on the night 
of October 22—yielding several “tempo- 
rary hours” (Ussher’s words) before the 
overt creation of light on October 23. 

4. Ussher’s chronology is a work within 
the generous and liberal tradition of hu- 
manistic scholarship, not a restrictive doc- 
ument written to impose authority. As 
Barr notes, Ussher’s Annales presents a 
chronology for all human history (mean- 
ing Western history, for he knew no other 
well enough), from the creation—and you 
must remember that humans were made 
five days thereafter, so earthly history is, 
essentially, human history—to the fall of 
Jerusalem in a.p. 70. Barr writes: 

It is a great mistake, therefore, to suppose 
that Ussher was simply concerned with 
working out the date of creation: this can be 
supposed only by those who have never 
looked into its pages.... The Annales are 
an attempt at a comprehensive chronologi- ~ 
cal synthesis of all known historical knowl- 
edge, biblical and classical... . Of its vol- 
ume only perhaps one sixth or less is biblical 
material. 

Socrates told us to know ourselves, and 



no datum can be more important for hu- 
manism than an accurate chronology serv- 
ing as a framework for the epic of our 
cultures, our strivings, our failures, and 
our hopes. 

The figure of Ussher that begins this 
article comes from the only work of his 
that I own—a comprehensive catechism 
prepared for children and their families, 
entitled A body of divinity: or, the sum 
and substance of Christian religion. 
Catechisms may simplify, but they have 
the virtue of laying basic belief right on 
the line, without the hemming and hedg- 
ing so intrinsic to academic texts. 

I was delighted by Ussher’s defense of 
his chronology in this catechism—simple 
words that illustrate the basic humanism 
of his enterprise. How do we know about 
creation, he asks—and responds: “Not 
only by the plain and manifold testimonies 
of Holy Scripture, but also by light of 
reason well directed.” His main quarrel, 
we note, is not with other timings of the 
human epic, but with Aristotle’s ahistori- 
cal notion of eternity. “What say you then 
to Aristotle, accounted of so many the 
Prince of Philosophers; who laboreth to 
prove that the world is eternal.” Ussher 
answers his own question by defending 
God’s majesty against a mere unmoved 
mover of eternal matter, for Aristotle 
“spoileth God of the glory of his Creation, 
but also assigneth him to no higher office 
than is the moving of the spheres, where- 
unto he bindeth him more like to a servant 
than a lord.” 

I close with a final plea for judging 
people by their own criteria, not by later 
standards that they couldn’t possibly 
know or assess. We castigate Ussher for 
making the creation so short—a mere six 
days, where we reckon billions for evolu- 
tion. But Ussher fears that six days might 
seem too long in the opinion of his contem- 
poraries, for why should God, who could 
do all in an instant, so spread out his work? 
“Why was he creating so long, seeing he 
could have perfected all the creatures at 
once and ina moment?” Ussher gives a list 
of answers, but one caught my attention 
both for its charm and for its incisive state- 
ment about the need for sequential order 
in teaching—as good a rationale as one 
could ever devise for working out a chro- 
nology in the first place! “To teach us the 
better to understand their workmanship; 
even as a man which will teach a child in 
the frame of a letter, will first teach him 
‘one line of the letter, and not the whole 
letter together.” 

Stephen Jay Gould teaches biology, geol- 
ogy, and the history of science at Harvard 
University. 
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WORLDS IN CONTACT 

Pilgrims’ Paradox 
Thanksgiving is in the eye of the beholder 

by Samuel M. Wilson 

December 22 will mark 110 years since 
Mark Twain addressed the Sons of New- 
England in Philadelphia. “I rise to pro- 
test,” he began. “I have kept still for years, 
but really I think there is no sufficient 
justification for this sort of thing. What do 
you want to celebrate those people for?— 
those ancestors of yours, of 1620—the 
Mayflower tribe, I mean.” Mixing social 
critique with humor, Twain alluded to the 
Pilgrims’ prejudices: “Your ancestors— 
yes, they were a hard lot; but, neverthe- 
less, they gave us religious liberty to wor- 
ship as they required us to worship, and 
political liberty to vote as the Church re- 
quired.” Portraying himself, as he often 
did, as a composite of the whole human 
race, “an infinitely shaded and exquisite 
mongrel,” he asked, “Where are my an- 
cestors? Whom shall I celebrate? Where 
shall I find the raw material? My first 
American ancestor... was an Indian; an 
early Indian; your ancestors skinned him 
alive, and I am an orphan” (New York 
Times, December 26, 1881). 

Thanksgiving is a holiday built around a 
story: The Pilgrims, fleeing religious per- 
secution, sailed from England to the New 
World aboard the Mayflower. They 
stepped ashore on Plymouth Rock and 
began a new colony. In unfamiliar terri- 
tory, they came near starvation, but the 
Indian Squanto appeared and taught 
them to plant corn and make their living 
from the land. Led by William Bradford 
and Miles Standish, they survived these 
difficult early days, and when they 
brought in the first rich harvest, they set 
aside a day to give thanks to God for their 
good: fortune. The chief Massasoit and 
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their other Native American neighbors 
came bringing deer and wild turkeys, and 
together the Indians and the Pilgrims cele- 
brated the first Thanksgiving. 

The vague history (more myth, really) 
of the first Thanksgiving presents a sce- 
nario of the encounter of New World and 
Old World people that existed for only a 
moment, if it existed at all. It involves one 
of the least typical, and least successful, 
groups of European colonizers of the 
North American continent. Yet Thanks- 
giving is an important celebration 
throughout the United States, and like 
most things central to American culture, 
it is complicated and multilayered. 

The historical trail of the first Thanks- 
giving begins (and practically ends) witha 
quotation from a letter by Edward Wins- 
low written on December 11, 1621: 

Our harvest being gotten in, our Governour 
[William Bradford] sent foure men on fowl- 
ing, that so we might after a more speciall 
manner rejoyce together, after we had gath- 
ered the fruit of our labours; they foure in 
one day killed as much fowle, as with a little 
helpe beside, served the Company almost a 
week, at which time amongst other Rec- 
reations, we exercised our Armes, many of 
the Indians coming amongst us, and 
amongst the rest their greatest King 
Massasoyt, with some nintie men, whom for 
three dayes we entertained and feasted, and 
they went out and killed five Deere, which 
they brought to the Plantation and be- 
stowed on our Governour, and upon the 
Captaine [Miles Standish], and others. 
And although it be not alwayes so plentifull, 
as it was at this time with us, yet by the 
goodnesse of God, we are so farre from 
want, that we often with you partakes of our 
plentie. We have found the Indians very 

faithfull in their Covenant of Peace with us; 
very loving and readie to pleasure us: we 
often goe to them, and they come to us; 
some of us have bin fiftie myles by Land in 
the Country with them [A Relation or 
Journall of the Beginning and Proceedings 
of the English Plantation Settled at Pli- 
moth in New England]. 

Even less is revealed in Bradford’s Of 
Plimoth Plantation. He does not mention 
Massasoit’s three-day visit or express any 
special sense of thanksgiving. In his notes 
from about September 1621, he simply 
says that “besides waterfowl there was a 
great store of wild turkeys, of which they 
took many, besides venison, etc. Besides 
they had about a peck a meal a week toa 
person, or now since harvest, Indian corn 
to that proportion.” 

The origin of Thanksgiving as a na- 
tional holiday is even more ambiguous. In 
The Fast and Thanksgiving Days of New 
England (1895), W. DeLoss Love records 
696 New England observances of days of 
thanksgiving in the seventeenth century 
alone and laments the inadequacy of the 
archives. The dates fall nearly without 
pattern, on any day in any month. In 1879, 
the Reverend I. N. Tarbox looked for the 
origin of the holiday in his article “Our 
New England Thanksgiving, Historically 
Considered” (The New Englander, 
March 1879). He concluded: 

The lesson to be learned from the survey 
thus made is, that Thanksgiving as we now 
have it, is the slow growth of many years. It 
did not come into the full strength of its 
existence in New England until after the — 
close of the seventeenth century. For more 
than eighty years after the Pilgrims landed __ 
at Plymouth it was more or less miscella- 
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neous in its order, and its times, and in its 
character. 

Tarbox thought that the holiday had 
deeper Judeo-Christian roots, which he 
found in the Old Testament Feast of Tab- 
ernacles—“the feast of the harvest, the 
first fruits of thy labours, which thou has 
sown in the field; and the feast of in-gath- 
ering, which is in the end of the year when 
thou has gathered.” The Bible instructed, 
“Ye shall rejoice before the Lord your 
God seven days.” 

George Washington declared February 
19, 1795, to be a national Thanksgiving 
day, celebrating the suppression of the 
Whiskey Rebellion. He had proclaimed 
one earlier to mark the ratification of the 
Constitution, but both of these were one- 
time events. John Adams favored a more 
permanent holiday on May 9. Thomas Jef- 
ferson objected to the whole undertaking: 
setting days of fasting and prayer was a 
religious matter, he argued, not the busi- 
ness of government. Many other Thanks- 
givings were proclaimed to observe a vari- 
ety of military victories, but no regular 
national holiday was set. Throughout the 
early nineteenth century, a federal policy 
evolved of leaving the matter to the indi- 
vidual states. 

Finally, after the battle of Gettysburg, 
Lincoln moved to proclaim a national day 
of Thanksgiving. Initially the holiday was 
set for August 6, but Sara Joseph Hale, 
editor of Godey’s Lady’s Book, and Secre- 
tary of State William Seward persuaded 
Lincoln to change the date to encompass 
the harvest festival traditions of many 
New England states. Lincoln proclaimed, 
“T do, therefore, invite my fellow citizens 
in every part of the United States... to 
set apart and observe the last Thursday of 
November next as a day of thanksgiving 
and praise to our beneficent Father who 
dwelleth in the heavens.” Lincoln was 
building bridges and seeking to emphasize 
common traditions in “every part” of a 
nation splintered by war. Thanksgiving, 
an ambiguous, multi-purpose holiday, was 
ideal for this purpose. 

So the Pilgrims had little to do with the 
institutionalization of the present national 
holiday. And perhaps properly so. As colo- 
nists the Pilgrims were about the least 
successful on record if a colony’s success is 
measured by growth. The people of Ply- 
mouth Colony were ultimately attracted 
to other, more dynamic centers, leaving 
their settlement and church, in Bradford’s 
words, “like an ancient mother grown old, 
and forsaken of her children.” 

Kenneth Davies, in The North Atlantic 
World in the Seventeenth Century (Uni- 
versity of Minnesota Press, 1974), de- 



scribes the Pilgrims’ colonial enterprise 
bluntly, calling them, “a settlement of ex- 
iles and drop-outs who entered a planta- 
tion covenant to walk in the same way. 
They had no royal charter, no authorizing 
act from a parent colony, no proprietorial 
sponsor, and no mercantile backing. They 
were squatters.” Even Thoreau, in his 
Cape Cod, apologizes for the Pilgrims: “It 
must be confessed that the Pilgrims pos- 
sessed but few of the qualities of the mod- 
ern pioneer. They were not the ancestors 
of the American backwoodsmen.” 

And yet, the first Thanksgiving became 
the centerpiece of the national holiday. 
Perhaps this is because the story of the 
Pilgrims could be molded into a variety of 
forms, embellished and retold in order to 
make different points or emphasize differ- 
ent values or principles. 

Daniel Webster saw the Pilgrims as the 
founders of a new and democratic political 
order based on religious principles. In his 
address on Forefathers’ Day in 1820, he 
creatively rewrote the speech delivered on 
the Pilgrims’ landing: “If God prosper us, 
we shall here begin a work which shall last 
for ages. We shall plant here a new soci- 
ety, in the principles of the fullest liberty, 
and the purest religion; ... the temples of 
the true God shall rise, where now ascends 
the smoke of idolatrous sacrifice” (A Dis- 
course, Delivered at Plymouth, December 
22, 1820). 

In the political interpretation of the 
story, the Pilgrims represent the seed of 
democracy in the New World. In this 
view, the Mayflower Compact—a modest 
and impromptu statement at best—is pre- 
sented as the model and inspiration for 
later democratic charters, including the 
United States Constitution. It was actu- 
ally a short and rather vague document 
that no modern lawyer would touch. It 
comprised only five sentences, the essence 
of which is that 

[We] in the presence of God and one of 
another, covenant, and combine our selves 
together into a civill body politike, for our 
better ordering and preservation, and fur- 
therance of the ends aforesaid; and by 
vertue hereof to enact, constitute, and 
frame such just and equall Lawes, Ordi- 
nances, acts, constitutions, offices from 
time to time, as shall be thought most meet 
and convenient for the generall good of the 
Colony: unto which we promise all due sub- 
mission and obedience [A Relation... of 
the English Plantation Setled at Plimoth 
in New England). 

The story of the Pilgrims has also been 
scripted as an epic romance, an early 
American version of Arthurian legend. 
Henry Wadsworth Longfellow’s The 
Courtship of Miles Standish (1858) and 
Jane G. Austin’s Standish of Standish 
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(1889) develop the romantic theme. In her 
preface, Austin sets the tone for her heroic 
tale, which bears almost no relation to the 
recorded history of the Plymouth Colony: 
“T offer this story of Myles Standish, The- 
Sword, the hero, who not for gain, not 
from necessity, not even from religious 
zeal, but purely in the knightly fervor of 
his blood, forsook home, and heritage, and 
glory, and ambition, to accompany that 
helpless band of exiles, and to be the 
Great-Heart of their Pilgrimage to the 
City that they sought.” 

Austin’s is a melodramatic love story 
featuring Standish, John Alden, and Pris- 
cilla Moline. The Indians appear only 
briefly, announced by “The fiend is upon 
us!” and figuring as devious villains that 
Standish must overcome. 

The story of the first Thanksgiving is 
also a parable about Indian—white rela- 
tions. The late Lynn Ceci, an archeologist 
and ethnohistorian of the Northeast, in a 
fascinating article entitled “Squanto and 
the Pilgrims” (Society, May—June 1990; 
her article prompted this essay) gently 
debunks the story that Squanto, the In- 
dian guide and interpreter, taught the Pil- 
grims to fertilize their corn with fish (a 
practice that she found to be of European 
origin). Ceci proceeds to unravel large sec- 
tions of the fabric of the first Thanksgiv- 
ing story. 

In particular, Ceci reveals Squanto to 
be a much more complex and interesting 
person than the “noble savage” often por- 
trayed. The simplistic view of Squanto, 
like that of many Indians in European- 
American folk tales, was of a person with 
no history. He helped the Pilgrims be- 
cause of his friendly nature. For example, 
in Wilma Pitchford Hays’s story for chil- 
dren “Paying for Indian Corn” (Jack and 
Jill, 1958), “Squanto had learned a little 
English from fishermen whose ships had 
stopped in the New World.” 

In fact, Squanto had been kidnapped 
from Cape Cod and sold into slavery in 
Spain in 1614, six years before the Pil- 
grims sailed. He may have returned to 
Cape Cod a year later with Capt. John 
Smith (if “Tantum” on Smith’s manifest 
is Squanto), but in any case, he eventually 
made his way to England, where he lived 
with the treasurer of the Newfoundland 
Company. He then accompanied Capt. 
John Mason to Newfoundland in 1617 
(listed as “Tasquantum’’) and returned to 
England with Capt. Thomas Dermer in 
1618. Finally returning to New England 
with Dermer, he left the ship to rejoin his 
people, the Patuxet. Finding that none re- 
mained (all had been taken as slaves or 
had died of European diseases), he stayed 
with the Pilgrims as guide and interpreter. 

According to Bradford, Squanto 

sought his own ends and played his own 
game,... putting the Indians in fear and 
drawing gifts from them to enrich himself, 
making them believe he could stir up war 
against whom he would, and make peace 
for whom he would. Yea, he made [the 
Indians] believe [the English] kept the 
plague buried in the ground, and could send 
it amongst whom they would, which did 
much to terrify the Indians and made them 
depend more on him, and seek more to him, 
than to Massasoit. 

In 1622, again according to Bradford, 
“Squanto fell sick of an Indian fever, 
bleeding much at the nose (which the In- 
dians take for a symptom of death) and 
within a few days died there.” 

Ceci describes Squanto as an 

enterprising survivor and culture-broker 
who facilitated the meshing of disparate 
cultures on a new frontier. More impor- 
tantly, the invented Squanto masks the 
more threatening and numerous Indians of 
the frontier period who, objecting to the 
usurpation and invasion of their lands, at- 
tacked and killed settlers—a more accurate 
representation but a history too uncomfort- 
able for popular American consumption. 

Twenty-two years ago in these pages, 
historical archeologist James Deetz de- 
scribed the Pilgrims as more medieval 
than modern, “a culture as different from 
that of Americans today as are many cul- 
tures of modern Africa or Latin America” 
(“The Reality of the Pilgrim Fathers,” 
Natural History, November 1969). The 
feast of Thanksgiving celebrated this 
month is a phenomenon of our time, not 
theirs, a morality tale dealing with values 
central to modern American culture—re- 
ligious freedom, self-reliance, political in- 
dependence, and racial harmony. 

At the end of his speech a century ago, 
Mark Twain teased Philadelphia’s society 
of the Sons of New-England for making 
heroes of their Puritan ancestors: 

Hear me, I beseech you; get up an auction 
and sell Plymouth Rock! The pilgrims were 
a simple and ignorant race; they never had 
seen any good rocks before, or at least any 
that were not watched, and so they were 
excusable for hopping ashore in frantic de- 
light and clapping an iron fence around this 
one. ... Disband these societies, hotbeds of 
vice, of moral decay; perpetuators of ances- 
tral superstition. Here on this board I see 
water. I see milk. I see the wild and deadly 
lemonade. These are but steps upon the 
downward path. Next we shall see tea, then 
chocolate, then coffee—hotel coffee. A.few 
more years—all too few, I fear—mark my ~ 
words, we shall have cider! Gentlemen, 
pause ere it be too late. 

Samuel M. Wilson teaches anthropology — 
at the University of Texas at Austin. 
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Hope and Glory 
Don't knock the humble horoscope 

by Roger L. Welsch 

Great. It’s November and my birthday 
is in November. But you probably know 
that already. If you are at all perceptive, 
you’ve already noticed that I’m a Scor- 
pio—mercurial, sensitive, caring, curious, 
adventurous, well liked, hungry. 
We live on a Nebraska farm under 

some very active airplanes. I suspect that’s 
because at any given time there are more 
people flying over Nebraska than there 
are in it. And most Nebraskans prefer it 
that way. The consequence of all that air 
traffic, however, is that I can never get a 
straight shot at a horoscope reading, be- 
cause whatever is transcending my sign, 
however Saturn is conjuncting with Aries, 
whatever sign Jupiter happens to be inter- 
secting, more often than not an airplane 
contrail is transecting the whole mess. 

Yes, I’m talking astrology here, one of 
the most abused systems of general en- 
couragement we have these days. Horo- 
scopes are always encouraging. My horo- 
scope never says, “Later today there’s a 
good chance you’re going to die, you 
broody Scorp” or “Expect a subpoena to- 
day, you mercurial boob.” My horoscopes 
always say nice things. “A good day to 
renew old friendships and take a chance 
on a financial risk” or “With any luck, 
today is the day your wildest dream may 
come true,” with only now and then a hint 
of the darker side of life: “Be cautious 
about a possible romantic connection with 
a Pisces.” (Come to think of it, maybe 
that’s one of the most encouraging read- 
ings I’ve had recently.) 
Nancy Reagan used an astrologer to 

determine the president’s schedule, and 

right away everyone got indignant. I think 
that with the job of president being as 
tough as it is, any sort of cheer we can 
throw that way is worth the inconvenience 
to the pilot of Air Force One. “Today is a. 
good day to consider stemming nuclear 
proliferation, but use some caution in af- 
fairs of the economy” or “Be nice to a 

28 NarturAL History 11/91 

Democratic senator today, and he or she 
may be nice to you tomorrow.” That sort 
of encouragement can’t hurt. 

Fortune cookies aren’t exactly astrol- 
ogy, but they haven’t helped the situation. 
Fortune cookie fortunes have declined in 
quality and courage, even within my own 
decades of chopsticking. I distinctly re- 
member fortune cookies that warned 
against specific enemies and promised 
precise rewards (“Wash your car this af- 
ternoon and a pretty girl named Bernice 
will smile at you”), while today there are 
only bland vagaries (“Be nice and work 
hard and good fortune will be yours”). 

Back in the good ol’ days of no-holds- 
barred fortune cookies, I was dining in a 
Chinese restaurant with an attractive 
young woman—catch me sometime with- 
out my wife, Linda, and Ill tell you who 
she was—and my fortune cookie said, 
“Tonight is the night for love and ro- 
mance,” which struck me as pretty spe- 
cific, considering the circumstances. I 
tucked the little slip of paper with the 
optimistic fortune into my billfold and for- 
got about it (and, as a matter of fact, its 
accuracy or inaccuracy) and discovered it 
only four or five years later. My son gave 
me a new wallet for Christmas and I was 
Cleaning out the old one. I noticed that 
years before I had tucked the promising 
fortune cookie paper into the plastic sleeve 
in which I also carried my faculty identifi- 
cation card. The card I showed once a 
month to the young woman who handed 
out our salary checks. 

So, as I came to realize, once a month I 
smiled at this young woman, said my 
name, asked for my check, and flashed 
her a slip of paper saying, “Tonight is the 
night for love and romance.” You cannot 
imagine how many indignant looks my 
discovery explained. 

Maybe it’s Chinese restaurants rather 
than fortune cookies that have given the 
public the wrong idea about mystical de- 

vices. I haven’t had much luck in general 
in Chinese restaurants. We frequent a ter- 
rific one called Yen Ching, where at each 
diner’s place there is a paper place mat 
with a system for figuring out which Chi- 
nese sign you fall under and what that 
means for your life. 

I have my doubts about whether this is 
a good idea, because the Chinese don’t 
have charming and romantic signs like 
Libra, Pisces, and Virgo. No, depending 
on which year you were born, in China you 
are a horse, rat, pig, or any of several other 
creatures you’d just as soon not think 
about right before supper. If it hadn’t 
been for some great moo shu pork, finding 
out that I am a rat probably would have 
taken the edge off supper for me. 

As it turned out, however, that was the 
least of my problems, because my wife, 
Linda, calculated that she is a horse. I 
probably could have smoothed that over 
by conjuring up visions of Black Beauty 
and other spirited, slim, and magnificent 
steeds, but the clincher was that our place 

mats told us that rats and horses are not 
compatible signs, which has put consider- 
able strain on our ten-year marriage, as 
you can imagine. 
My sense is that the most indignant 

protestors against astrology don’t even 
read their horoscopes. That’s the only 
thing I can think of that would generate 
such negativism. Here’s a horoscope I got 
last year in a little pulp book that summa- 
rized the upcoming year for me: 

Scorpio: this is your year! Brace yourself for 
some of the recognition you have deserved 
but which is, as you know, long overdue. 
The clouds that afflicted your life and dark- 
ened your cosmic lamp will blow away and 
members of the opposite sex will suddenly — 
discover the fire that burns within you. This 
would be a good year to work extra hard 
because someone out there is watching you 
and only needs a little more evidence before 
catapulting you high into the celestial orbit. . 
for which you were meant. This year look 



forward to unexpected financial gain. Your 
striking voice and one-of-a-kind personality 
combine to open new doors for you in busi- 
ness. Good fortune is at last yours. Smile, 
Scorp-blaster! The world will never be the 
same. 

That particular horoscope was pro- 
jected by a mystic named Ruth de la 
Astralo, which should suggest to anyone 
with any sense at all that this woman was 
born to the task of casting horoscopes, and 
anyone in town will tell you, de la Astralo 
couldn’t possibly have been that accurate 
without somehow knowing me and my 
karma perfectly. I mean, really: “striking 
voice,” “one-of-a-kind personality,” “long 
overdue,” “burns within you!” This 
woman knows me as if she were my sister, 
if I had a sister, although we have never 
met. Absolutely uncanny! 

Scoff if you will, but I decided to test 
Ms. de la Astralo’s predictions: I kept 
track of what happened to me last year. 
The results were astonishing. Last year 
was the year I made it to the next to final 
stage of the Publishers’ Clearing House 
sweepstakes (the level at which the enve- 
lopes carrying announcements of your 
progression through the selection system 
no longer come by bulk mail). I got the 
chance to write this column in Natural 
History this May, close enough to last 
year to fulfill the “celestial orbit for which 
[I] was meant” clause. At a farm auction I 
got a nearly new log chain for three dol- 
lars—a fraction of its value and a response 
to my striking voice—an unexpected fi- 
nancial gain if I ever saw one. And I didn’t 
break my foot until the last day of the 
year, close enough to this year that I think 
of it as “good fortune” for last year. 

You wanted evidence, scoffer? There it 
is. And of all places, in the pages of Natu- 
ral History magazine! 

Folklorist Roger L. Welsch lives in Dan- 
nebrog, Nebraska. 
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Post Office Bay, F 
by Robert H. Mohlenbrock 

“These are the crown jewels of the 
pineland wet savannas in North Amer- 
ica,” remarked Steve Orzell as he, Edwin 
Bridges, and I drove through the Florida 
Panhandle southwest of Tallahassee, ob- 
serving large expanses of grassland that 
intruded like fingers into the forests of 
longleaf pines. Orzell and Bridges, a pair 
of dedicated Florida botanists, had been 
studying the ecology and plant diversity of 
these wet savannas and were eager to in- 
troduce me to the different types found in 
a part of the Apalachicola National Forest 
known as Post Office Bay. 

The savannas and their surroundings 
appear nearly flat, but there are slight 
differences in elevation that enable dis- 
tinct plant communities to develop. At the 
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higher and drier end of the spectrum is a 
forest dominated by longleaf pines, with a 
dense, often impenetrable undergrowth of 
saw palmettos. As the elevation drops ever 
so slightly (the gradient is seldom more 
than 6 feet over a distance of 600 feet), the 
pines suddenly drop out and the wet sa- 
vanna begins, dominated by grasses and 
sedges growing in saturated or mucky 
soils. Deeper into the savanna more sur- 
face water accumulates; when it reaches a 
depth of perhaps eight to twelve inches, 
the savanna ends and a swampy zone of 
two- to three-foot-tall, water-tolerant 
shrubs appears. 

Where the standing water is between 
one to three feet deep are stands of ascend- 
ing pond cypresses, known as cypress 

domes. The border of a cypress dome con- 
sists of two species of St.-John’s-worts, six- 
foot-tall shrubs with needlelike leaves. 
One of these, which grows in slightly 
deeper water than the other, has an inch- 
thick layer of tightly compressed, papery, 
reddish bark that protects the shrub from 
fire. A shrubby black gum that is found 
nowhere else sometimes grows in the cy- 
press dome. 

Although wire grass, a very narrow- 
leaved grass, dominates all the savanna 
areas, there are actually two types of wet 
savannas. Botanist Andre Clewell noted 
this some years ago, calling them the 
Verbesina Phase Savanna and the Pleea 
Phase Savanna, based on the characteris- 
tic flower that grows in each. 



The Verbesina Phase Savanna occupies 
soils topped by as much as eight inches of 
clay. The surface consists of a hardpan, or 
hardened layer, that is nearly imperme- 
able to water. Water stands on the hard- 
pan throughout the wetter seasons of the 
year, mixing with the clay to form a black, 
sticky muck. The verbesina, or crown- 
beard, which gives this savanna its name, 
is unique to the Florida Panhandle. Its 
numerous round heads of yellow, tubular 
flowers grow at the tips of three-foot-long 
branches. Carnivorous plants also prosper 
here—sundews (a tiny one with yellow 
flowers and one that grows up to ten 
inches tall with inch-wide purple flowers); 
the tall yellow pitcher plant and the lower- 
growing red pitcher plant; and two kinds 

THis LAND 
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Water-tolerant shrubs grow near the edge of one 
of Post Office Bay’s Pleea Phase savannas. 
Todd Bertolaet 

of butterworts, plants that entrap insects 
in their leaves. Other common plants are 
two kinds of lady’s hatpins, with their soli- 
tary white flowering heads perched atop 
needlelike stems, and a diversity of sedges 
known as beaked rushes and nut rushes. 

Rarities found in the verbesina savanna 
include the grass-leaved black-eyed Su- 
san, which has maroon flower heads; a 

large, blue-flowered skullcap of the mint 
family; and a foot-tall sunflower whose 
only leaves are crowded at the base of the 
plant. The round-toothed milkwort is a 
plant whose seeds are produced from un- 
derground flowers: one advantage of this 
form of reproduction is that the flowers 
and seeds are safe from fire. 

In the Pleea Phase Savanna the soil is a 

sandy loam instead of clay. Although wa- 
ter from the adjacent longleaf pine forests 
continually drains through the sand, the 
water table is high: if one presses a foot 
down hard, water will gurgle up a few 
inches away. Pleea, or rush featherling, is 
always common here. A member of the 
lily family, it has small white flowers and 
its leaves resemble those of an iris. Species 
associated with it include pitcher plants, 
sundews, and bladderworts. Also carnivo- 
rous, bladderworts have small bladders; 
attached to an intricate stem system be- 
low the water, these bladders can suck in 
microscopic insects. 

The wet savannas of Post Office Bay 
are not a stable community. Their health 
and vigor often depend on the amount of 
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rainfall received during the year. Periods 
of drought lower the water table, with the 
result that some species fail to flower or 
even to come up. Fires are also essential to 
the savanna ecology. The savannas in Ap- 
alachicola National Forest are now delib- 
erately burned every three to five years, 
usually in April after plant growth has 
resumed. The fires are often set to include 
the adjacent longleaf pine forests and are 
allowed to spread across the savannas, 
burning out naturally in the deeper water. 

In the longleaf pine forests, fire knocks 
back the dense growth of saw palmettos. 
During the first year following a burn, 
wire grass takes over beneath the pines, 
forming a continuous, light green cover. 
Eventually the saw palmettos regain their 
prominence in the understory. 

April fires burn well in the wet savan- 
nas, despite the seepage water overlying 
the clay and saturating the sandy loam. 
Fire kills such woody plants as titi and 
inkberry, which otherwise tend to displace 
more fragile species. An April burn com- 
presses the flowering season, with species 
that normally bloom in April and May 
delaying their flowering until summer and 
autumn, joining the species that normally 
bloom then. With more than 100 species 
of plants bursting into flower, these areas 
provide a profusion of color. Wire grass, 
the dominant species of the wet savannas, 
blooms vigorously following a burn, but 
otherwise may not. 

As it burns toward the deeper waters of 
a cypress dome, the fire begins to die out. 
The shrubby St.-John’s-worts, with their 
thick layers of bark, remain unharmed, 
but the cypresses on the periphery will be 
singed and their growth will be retarded 
for a while. The cypress trees in the center 
of the dome usually remain unscathed. 
The resultant layered effect—with six- 
foot St.-John’s-worts; stunted, ten- to 
twelve-foot cypresses; and forty- to fifty- 
foot cypresses—gives the cypress dome its 
rounded shape. 

“This Land” explores the biological and 
geological highlights of the 156 U. S. na- 
tional forests. Robert H. Mohlenbrock is 
Visiting Distinguished Professor of Plant 
Biology at Southern Illinois University at 
Carbondale. 
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Analert long-tailed weasel momentarily pauses during its 
afternoon rodent hunt near the edge of Loon Lake, Wyoming. 
Michael S. Quinton 

Weasel Roulette 
Life for these fierce, pint-size predators is a 
deadly serious game of risk and reward 

by Carolyn M. King 

One fine day in 1953, a Mr. C. Barrow 
was taking a stroll along a lakeshore in the 
English countryside when he noticed a 
large moorhen flying overhead. Its flight 
was labored and awkward, and there 
seemed to be something brown hanging 
around its neck. To his astonishment, Bar- 
row saw that the something was a weasel, 
its jaws buried in the bird’s chest and all 
four sets of claws clinging to the feathers. 
Eventually, the desperate bird dived into 
deep water, taking the weasel with it. 

Some years later, another British ob- 
server named Anderson witnessed a buz- 
zard, or European hawk, swoop down, 
pick up a weasel from the ground, and 
then fly off to its usual feeding perch. But 
within seconds the buzzard’s smooth 
flight turned into an ungainly struggle, 
and it eventually fell to the ground. Ander- 
son ran to where it fell, and there was the 
buzzard lying dead on the ground, its un- 
derparts bloody, and the weasel still grip- 
ping its breast with meshed teeth. 

These two eyewitness accounts were 
published in natural history journals; 
there is also a documented case of an eagle 
that survived a similar encounter—but 
thereafter carried a weasel’s bleached 
skull with clenched jaws fixed to its neck. 

These three weasels took their chances 
when they could, but two of them lost the 
gamble. Their stories illustrate the two 
most important facts about weasels; they 
are small in body size, rarely exceeding 
twelve ounces in weight and sixteen inches 
in length, yet they are also fierce carni- 
vores with a confidence and audacity out 
of all proportion to their stature. Nearly 
all the curious facts about these intriguing 
little animals can be traced back to the 
contradictions between the risks and re- 
wards of being a small hunter and to the 
unpredictable way that chance affects the 
balance between them. 

For example, weasels are small enough 
to be mistaken for prey by foxes, cats, 
hawks, and owls, which means that they 
are always at risk of attack, but they are 
also fully capable of holding their own 
against these much more powerful assail- 
ants. On the other hand, the weasels’ small 
size gives them, alone among all warm- 
blooded predators, the ability to follow 
rodents down their burrows and into their 
nests. This is a huge advantage, well worth 
the risk of the hunter becoming the 
hunted. Rodents have no defense against a 
predator that can seek them out in their 
last refuges and clean out whole litters of 
nestlings, by day or by night. By contrast, 
larger predators can catch only those ro- 
dents that venture out from under thick 
cover. 

There are three kinds of weasels in the 
Northern Hemisphere, although most 
places have only two. They are the long- 
tailed weasel (Mustela frenata); the short- 
tailed weasel, also called the ermine or 
stoat (M. erminea); and the least, or com- 
mon, weasel (M. nivalis). All weasels pre- 
fer to hunt small mammals, especially 
voles and lemmings, but these are unreli- 
able prey, and in some years they virtually 
disappear (see “The Lemming Phenome- 
non,” by Lennart Hansson, Natural His- 
tory, December 1989). So when hungry, 
weasels will tackle prey much larger than 
themselves. Of course they are careful 
when they can be because the danger is 
real for a weasel that miscalculates; an 
enraged doe rabbit with young to protect 
is a truly formidable adversary to a stoat, 
and so is a hefty lemming to a least weasel. 
In 1987 Canadian naturalist Alton S. 
Harestad observed a long-tailed weasel 
being mobbed by two ground squirrels 
when it attempted to attack a third. The 
weasel fled. Zoologist Durward Allen 
once placed cottontail rabbits in enclo- 
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sures with long-tailed weasels: four times a 
weasel killed a rabbit, and four times a 
rabbit killed a weasel. 

Just as a zebra can injure a lion, so too a 
vole can injure a weasel; as a result, wea- 
sels have become good at sizing up their 
chances, recognizing whether or not the 
odds favor them, and quick to react either 
way. Normally, they attack only when 
opportunity offers them an edge, espe- 
cially when they are not particularly 
hungry. But, as one experienced observer 
of weasels puts it, when the chips are down 
and the choice is to take a chance or 
starve, they will bet their lives on success 
in the hunt. 

Nature tends to be unsympathetic to 
animals that take too many chances, so 
the question is, how can weasels survive if 
being a small predator is such a dangerous 
business? The answer seems to be that 
being small brings rewards that outweigh 
the risks. Small size increases a weasel’s 
opportunity to find a meal faster than it 
increases its risks of becoming one. 
A hunter small enough to enter a rodent 

burrow must still be strong enough to at- 
tack and kill. Weasels make up in length 
what they lack in height; their backs are 
long, thin, and solid with muscle and they 
use them somewhat as constrictor snakes 
do, wrapping themselves around a catch 
to hold it down. Fortunately, weasels do 
not have to sacrifice muscular strength for 
size. Going down the range of body sizes 
from larger to smaller species, weight de- 
creases faster than strength. No lion can 
run with a carcass of even half its own 
weight, but a weasel can bound off with a 
rabbit twice as heavy as itself, which 
would be as if a terrier were to carry off a 
sheep. Associated with this seemingly dis- 
proportionate strength is the self-confi- 
dence and pugnacity for which weasels 
are famous. Most larger animals, even 
trained hunting dogs, faced with a spit- 
ting, shrieking bundle of teeth and claws 
will, quite rightly, choose to go home. 

The immediate ancestors of the weasels 
appeared toward the end of the Tertiary 
period, when the newly evolved grasses 
were replacing forests over vast areas of 
the North Temperate Zone. These grassy 
expanses were becoming populated with 
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the early kinds of voles and lemmings, 
which offered a huge new food supply to 
any predator that could catch them. Al- 
though the thick grass was an effective 
curtain that protected the small rodents 
from most raptors and larger carnivores, 
the early weasels could easily track them 
along their runways and tunnels among 
the matted roots. At that time, apparently, 
rodents were abundant and other small 
carnivores few; I have suggested that the 
weasels took the opportunity to become 
specialists at tunnel hunting. Better still, 
they soon discovered that they never had 
to go to the trouble of building their own 
dens, since a rodent’s grassy nest makes an 
ideal, ready-made residence. Weasels ha- 
bitually inspect all likely looking nests, 
and if the owner is at home, it is likely to be 
asked to stay for dinner. In cold weather, 
weasels improve the nest’s insulation by 
lining it with fur from kills. 

When glacial climates began to grip the 
northern regions with frigid winds and 
paralyzing frosts, the weasels were al- 
ready equipped to make the most of these 
new conditions. They could continue to 
hunt rodents and to raise litters of their 
own in fur-lined grass nurseries, snug un- 
der the insulating blanket of snow. During 
interglacial periods, such as the present 
one, the weasels’ habitat thawed out and 
became repopulated with warmer- 
weather prey, such as cottontail rabbits 
and water birds. Along with them came 
larger predators, but weasels, ever the op- 
portunists, continued to hunt whatever 
they could catch while trying to keep out 
of harm’s way themselves. fe 
When set upon by a fox or cat, a weasel 

(like its cousins, the skunks) can unleash 
its “stink bomb”—a powerful discharge 
from musk glands under the tail—but 
that would not deflect the intentions of a 



fast-diving hawk with little sense of smell. 
Weasels therefore usually avoid bare 
ground and patrol under the hedges 
around a field rather than venture out 
under open sky. In winter, however, life is 
decidedly riskier for a weasel. Cover is 
sparse, and too many maneuvers for safe- 
ty’s sake may cut into precious hunting 
time. Under these conditions, a weasel will 
sometimes opt for the chance that a raptor 
will miss its strike. 
A series of elegant experiments pub- 

lished in 1982 by zoologist Roger Powell, 
then at the University of Chicago, demon- 
strated how the black tail tips of the two 
larger weasel species function to deflect 
predators. Both the long-tailed and the 
short-tailed weasels change to white win- 
ter coats in the northern parts of their 
range. A white weasel racing across a 
snowy field, although camouflaged, is still 
visible to a sharp-eyed hawk, but the most 

Ted Levin 

A short-tailed weasel peers out of a stone wall, left, a favorite 
habitat. Such walls provide cover, shelter, corridors between 
hunting areas, and handy, rodent-infested larders. 
Below: When pursuing its prey in the snow, the weasel 
is itself hunted by owls and hawks, despite its white 
camouflage. Raptors are sometimes fooled into a misdirected 
strike by the weasel's black tail tip. 
Wayne Lankinen 

obvious feature on which the raptor can 
focus is that bobbing black tail tip. 

Powell’s experiments with red-tailed 
hawks and dummy white weasels showed 
that the hawk usually dived for the black 
tip, but the thin tail slipped out of its 
grasp. Only when the experimental 
dummy had a black spot in the middle of 
its body could the hawk catch it nearly 
every time. However, the smallest weasels 
lack the black tips, probably because their 
tails are too short to hold the black tip far 
enough from the body, out of talon’s 
reach. 

Still, hawks and owls do catch weasels 
occasionally, and in some years they seem 
to catch a lot of them, according to some 
studies of the least weasel. Is it possible 
that they catch enough to make a real 
impact on weasel numbers? I think not, 
because the normal annual mortality rate 
of least weasels is about 75 to 85 percent a 
year anyway. When voles, the least wea- 
sels’ primary prey, are declining, most of 
the weasels will starve to death; their 
chances of encountering a famine are 
much higher than their chances of being 
caught by a raptor. 

Small size carries other, less obvious 
dangers for weasels, especially in the 
colder parts of their ranges. The weasel 

way of life is normally conducted in the 
fast lane; almost everything a weasel does, 
from a routine cruise around its territory 
to a concentrated search for a meal or a 
mate, is done in high gear. A weasel’s 
normal pulse and respiration rate sound 
frenetic by human standards. I once put 
my ear to the chest of an anesthetized 
weasel to try to count the heartbeats, but it 
proved impossible: the heart was purring 
like a little sewing machine. Russian 
physiologists have measured the pulses of 
resting stoats at about 400 to 500 beats per 
minute. An enormous amount of food is 
needed to fuel a weasel’s activities and to 
keep it warm, which means that weasels 
have huge appetites. They are also par- 
ticularly sensitive to cold weather because 
their long, thin bodies have a relatively 
large surface area from which heat es- 
capes. Unlike many chunkier small mam- 
mals, they cannot curl up into a ball to 
retain heat when asleep; nor can they insu- 
late themselves with thick fur or fat, 
which would prevent them from entering 
rodent tunnels. Other animals can escape 
cold weather by hibernating, but not wea- 
sels. Because of their racing metabolism, 
weasels must eat frequently or die. Thus, 
the failure to find enough prey for the day 
is a real and constant danger for all wea- 
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A short-tailed weasel moves easily through the narrow tunnel 
of a dead log, below. This studio photograph illustrates the 
tunnel-hunting adaptation of the species. At right, a female 
short-tailed weasel bounds through the grass, moving one of 
her youngsters to a new hiding place. 
Dwight R. Kuhn 

sels (see “Stop-and-Go Stoats,” by Mikael 
Sandell, Natural History, June 1988). 

The only time when life is relatively 
easy for weasels is when there is a popula- 
tion explosion of small rodents. In north- 
ern lands this happens about every three 
to four years. Few individual weasels live 
that long, so the odds are much less than 
fifty—fifty that any given individual will 
meet a good year during its lifetime. Re- 
production is a huge extra cost added to an 
already expensive life style, so female 
weasels need a steady supply of prey in 
order to breed successfully. They breed in 
most years, but if prey is short, few of their 
young survive to independence. During a 
rodent peak year, however, males can fer- 
tilize many mates, females can rear large 
litters, and many of the young survive. In 
such years, weasels seize the opportunity 
to produce as many offspring as possible. 
The breeding cycles of the larger and 
smaller weasels are very different, but the 
result is the same. Either way, their trump 
card is their small size compared with 
other carnivores. 

Of course, being small is a relative mat- 
ter. Within the weasels as a group, local 
races vary enormously in average body 
measurements, and there is even more 
variation between individuals. The three 
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Northern Hemisphere species grade in 
size from large (Mustela frenata) through 
medium (M. erminea) to small (M. 
nivalis). Within each species the males 
are always larger than the females, and 
both the males and the females of all three 
species vary in body size across the map. 
These variations suggest that the point of 
balance between the risks and rewards of 
being small is not constant but depends on 
local conditions. 

The differences in size between the 
larger and smaller weasels are associated 
with slight differences in their diets. The 
smaller weasels concentrate almost exclu- 
sively on small rodents, songbirds, and 
even insects, while the larger weasels take 
these plus rabbits, squirrels, and game- 
birds. The smaller and larger weasels 
probably cannot avoid competing for the 
same prey, especially for small rodents, 
the favorite fare of all weasels. When 
there is a plentiful supply of different- 
sized prey, competition does not matter 
because weasels of any size can still get 
enough; but when one kind of prey be- 
comes scarce, the result can be very differ- 
ent for larger and smaller weasels, de- 
pending on which size of prey is gone. For 
the larger weasels, a shortage of rabbits is 
a disaster that the smaller weasels may 

hardly notice; conversely, a shortage of 
voles decimates the smaller weasels, while 
the larger ones get by on other prey. 

Two large-scale, unplanned field ex- 
periments involving the two British spe- 
cies of weasels illustrate the point. During 
the 1880s, hundreds of stoats and of the 
much smaller common weasel were trans- 
ported from Britain to New Zealand, in 
the hope that they would help control the 
imported European rabbits, which were 
overrunning crops and pastures. The 
stoats thrived on the rabbits, but since 
New Zealand has no voles, the common 
weasels became (and remain) scarce. Con- 
versely, when the myxomatosis rabbit vi- 
tus invaded Britain in 1953 and wiped out 
99 percent of the rabbits, stoats practi- 
cally disappeared, while common weasels 
became much more abundant. Both spe- 
cies are constantly vulnerable to the risk of 
radical changes in prey resources; which. . 



of the two gets the benefit is decided by 
the turn of the wheel, over which, like 
human gamblers, neither has any control. 
Among the larger kinds of weasels liv- 

ing in temperate climates, the same con- 
trasts can be observed between the two 
sexes, even though they live together and 
hunt the same prey. Females concentrate 
on small rodents, especially while rearing 
young (infant weasels literally cut their 
teeth on rodents), while the males regu- 
larly take rabbits as well. For the smaller 
weasels, such as those northern popula- 
tions that live for much of the year under 
snow, rabbits are not an option; even the 

males generally have to stick to rodents. 
Although all weasels are fierce and bold 

hunters, they must also avoid danger as 
far as possible, so it makes sense for small- 
er weasels to specialize on smaller prey. 
And, equally clearly, the weasel body plan 
works well in a great range of sizes. The 

interesting question is, does natural selec- 
tion adapt the body sizes of weasels to the 
size of the prey available or does it adapt 
their diet to the size they are? 

After studying the diets of European 
stoats, zoologist Sam Erlinge concluded 
that regional variation in the size of stoats 
is directly related to the size of the prey 
available. In the northern parts of their 
range, such as Scandinavia, stoats are rel- 
atively small and go for smaller prey on 
average than do the larger, southern vari- 
eties, such as those found in France. Is 
that a general rule? If it is, it should be 
possible to predict the average size of 
stoats of European stock living on prey 
resources different from those in Europe. 

The transplanted stoats of New Zea- 
land are an interesting test case because 
the prey available to them is on average 
much larger than that hunted by their 
European brethren. Very small mammals 

are scarce (no voles and only introduced 
house mice), while larger ones are rela- 
tively common (roof rats, Norway rats, 
rabbits, hares, and Australian brush-tailed 

possums). If prey size dictates weasel size, 
then New Zealand stoats should be larger 
than those in Europe. 

In fact, the stoats are becoming larger, 
even though they have lived in New Zea- 
land for only about a century. There is also 
substantial local variation in size within 
New Zealand, and that, too, seems to be 
related to the local prey size. But we still 
do not know whether the slight increase in 
the average size of New Zealand stoats is 
genetic or whether the near-universal rela- 
tionship between body size and diet in 
stoats is causal or consequential. 

An alternative suggestion is that be- 
cause weasels are so vulnerable to the 
cold, the size that best balances the risks 
and rewards of being small might be influ- 
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Having just captured a long-tailed 
weasel, a great horned owl prepares to 
feast atop its perch. 
Alan and Sandy Carey 

enced by the local climate or, at least, by 
energy equations in which ambient tem- 
perature is a crucial variable. In the brutal 
winters of the far north, all weasels have to 
be small enough to live and hunt under the 
snow, but in warmer climates (including 
most of New Zealand) there is less need to 
avoid exposure to the cold and more larger 
prey to hunt, so larger size is favored. The 
largest weasels in Europe are found in 
France, Italy, and Britain; in New Zea- 
land, nearer the equator than Britain, one 

of the two British species has become 
larger still. But the whole answer to the 
riddle is still unknown. 

Body size is one of the most important 
facts of life for any mammal; it deter- 
mines what the animal can eat, where it 
can sleep, which are its enemies, and how 

much it costs to keep warm. The best size 
to be, determined by the sum of all these 
considerations, need not be the same at all 

times and places. Individual animals have 
to take a chance on getting the equations 
right for the time and place in which they 
live. Weasels are among the animals that 
most vividly illustrate these complicated 
calculations and the costs of getting them 
wrong. Long may they continue to work 
on their sums and puzzle us with their 
answers. 
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In Vermont, a female short-tailed weasel in summer coat tears 
into aruffed grouse she has killed. Although large birds 
are not their usual prey, weasels may take the risk of attacking 
them if the opportunity arises. 
Ted Levin 
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Major Mitchell cockatoos share a perch 
ina eucalypt tree in Western Australia. 
Close physical contact and mutual 
preening are typical of mated pairs. 
Graeme Chapman 



A Confusion of Cockatoos 
Changing habitats make strange bred-fellows 

by Ian Rowley 

We are lucky in Western Australia— 
although some farmers may think differ- 
ently—in that six species of cockatoos 
commonly roam the region’s wheat fields. 
Often three or four different species, in 
separate flocks of more than 100 birds 
each, can be seen foraging on the same 
crop stubble. Starting in the 1970s, I spent 
several years studying the galah, or rose- 
breasted cockatoo, which immigrated to 
the wheat belt from drier inland areas and 
became an agricultural pest. Then I went 
on to study less abundant cockatoos native 
to the area and named after the early 
explorer Major Mitchell, who, like me, 
was intrigued by these colorful extroverts. 
My study area near Yandegin, at the 

northeastern boundary of the wheat belt, 
encompassed about 170 square miles. To 
recognize individual birds, my colleagues 
and I needed to catch and mark the cocka- 
toos. Ornithologists usually accomplish 
this by attaching colored bands to their 
subjects’ legs, but because these parrots 
have particularly short legs that are hid- 
den most of the time by body feathers, we 
equipped them instead with wing tags— 
colored aluminum circles bearing a con- 
trasting pair of engraved numbers or let- 
ters. We fastened these on the wings care- 
fully so as not to hurt the birds and so that 
we could easily read the combination of 
letters or numbers from 100 yards away. 

Once we had recognizable individuals, 
we found their nests, observed their court- 

ship and mating, and then monitored the 
progress of their nesting attempts. When 
the second generation was old enough, we 
placed wing tags on them and followed the 
entire family when it left the nest hollow 
and joined others foraging in large flocks 
on the harvested wheat fields. 

After studying the Major Mitchells— 
also known as pink or Leadbeater’s cocka- 
toos—for a year or two, my colleagues and 
I were puzzled by repeated sightings of 
one or two galahs feeding with the Majors. 
Even though other galahs were available 
for them to associate with—thousands 
were feeding in flocks nearby—these ga- 
lahs moved over the paddocks with the 
Major Mitchells as they searched for food 
within a few yards of them. 

Other strange associations gradually 
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became apparent. After one nesting sea- 
son, in two of our fifteen tagged pairs of 
Major Mitchells, the female died, and 
much to our surprise, each of the surviving 
males was seen to be keeping company 
with a female galah throughout the next 
winter. The galahs involved, although nor- 
mal in plumage and general appearance, 
sometimes called like Major Mitchells 
and even flew like them. 

The next season, two perfectly normal 
pairs of Major Mitchells raised clutches 
that each contained three Major Mitchell 
nestlings and one galah nestling. We first 
thought that the odd chicks were hybrids. 
But no: as the young galahs grew up they 
showed no signs of being anything other 
than true galahs, except that they seemed 
to think that they were Major Mitchells. 

After several years of watching, we 
were able to piece together a likely sce- 
nario to account for the galahs’ confused 
and confusing behavior. The history of the 
land itself offered a clue. Until about 
1900, the vast area that is now known as 

the wheat belt of Western Australia was 
largely a heathland with occasional 
patches of tall eucalypts. Such habitat 
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A flock of immature Major Mitchells 
resting ina eucalypt, below, includes a 
single cross-fostered galah (middle 
right). Galahs, right, forage on 
wheat stubble in winter. Flocks tend 
to be larger in winter than in summer, 
when food is abundant. 
Graeme Chapman 

was not at all to the liking of short-legged, 
strong-flying galahs, which thrived in the 
more open shrublands of the semiarid 
country farther inland, feeding on seeds 
they usually gathered from the ground. 

The land that was to become the wheat 
belt was the natural home of Major 
Mitchells, larger birds with strong bills 
that enabled them to cope with a wide 
variety of seeds and nuts produced by the 
native vegetation. Early in this century, 
wheat farming spread rapidly. As fertiliz- 
ers, railways, and big tractors became 
available, the heathland was easily 
cleared. The resultant farmland appealed 
to galahs, which moved in and prospered. 
While not colonial nesters, galahs are so- 
ciable birds and readily tolerate other 
pairs nesting within thirty feet, so the scat- 
tered patches of woodland left among the 
wheat fields easily supported the expand- 
ing galah population. 

Major Mitchells are by no means so 
tolerant of their own kind during the 
breeding season. I have never found two 
pairs nesting closer than a mile apart. 
Each residual patch of woodland, there- 
fore, can hold only one pair of Majors. 

This conspicuous spacing, and the birds’ 
popularity as pets, led to the plunder of 
their nests for the pet trade. The law now 
forbids the harvesting of wild nestlings, 
but for many pairs of Majors, the law 

came too late. They shrank back to the 
outer edge of the wheat belt where they 
could still find plenty of trees and plenty of 
other pairs so that once nesting had been 
completed, the local population could 
form feeding flocks of more than 100 indi- 
viduals. These flocks are vital social are- 
nas where young Major Mitchells grow 
up, meet their future mates, and find a 
replacement should their otherwise life- 
long mate die. Our study area supported a 
flock of 100 to 150 Majors, which, in turn, 
served as an integral part of the social 
milieu for some twenty nesting pairs. 

Today, the search for more wheatland ~ 



continues, and timbered areas become 
scarcer every year. Replacement trees are 
few, and most seedlings are eaten or tram- 
pled by rabbits and sheep. Competition 
for old hollow trees in which to nest be- 
comes more and more severe, and the Ma- 
jors retreat farther. This, then, was the 
background to the scenes that we were 
witnessing at Yandegin. Following the 
clearing of native vegetation, two species 
of cockatoo had been brought into intense 
competition for the increasingly scarce 
tree hollows. 

Both galahs and Major Mitchells are 
spring breeders in southern Australia, but 
they differ in some aspects of their nesting 
behavior. Galahs tend to return to their 
nest hollow every evening and to roost 
nearby throughout the year, whereas Ma- 
jors only revisit their nest hollow shortly 

before they intend to lay. Although we 
cannot describe precisely the events that 
led to galahs behaving as Majors, our ob- 
servations from 1978 through 1983 sug- 
gest the following sequence. 

During the austral winter, a pair of ga- 
lahs, looking for a new nest hollow, find a 
suitable piece of real estate and begin the 
lengthy business of settling in. (They are 
one of the few parrots that line their nests 
with freshly plucked leaves, and this takes 
time.) By mid-August, the galahs are 
nearly ready to lay, when back come the 
pair of Major-Mitchells that have nested 
in the hollow for years, maybe for genera- 
tions. Possession may be nine points of the 
law, but when the contender is 20 percent 
bigger and has a bill like wire cutters and 
muscles to match, the battle is apt to be 
one-sided. The Majors always win. 

Galahs lay eggs every other day, com- 
pleting a four- or five-egg clutch over ten 
days and starting to incubate only toward 
the end of that time. The dispute over 
ownership of the nest hollow goes on for 
several days, during which time the fe- 
male galah may lay an egg. Major Mitch- 
ells and galahs both lay ovoid white eggs 
of much the same size, so they look very 
alike, particularly when five feet down a 
hollow. Eggs can also be buried in the 
loose leaves at the edge of the nest bowl 
and reemerge only later as the brooding 
bird rearranges the clutch. 

Major Mitchells also lay their eggs at 
two-day intervals, leaving the hollow 
largely unattended in the interim. We 
therefore envisaged two pairs, each of a 
different species of cockatoo, thinking 
that they owned a particular hollow and, 
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over the early days of ownership confusion 
and egg laying, both contributing to a 
mixed clutch. “War” between the two spe- 
cies may continue for several days until 
the Majors begin to incubate in earnest, 
whereupon the galahs simply give up. 
Both Major parents continue to alternate 
incubation bouts, little realizing that they 
may be raising a “changeling.” 

After three weeks, the first egg hatches 
and the others follow within a few days of 
one another. The galah egg has just as 
good a start as the rightful eggs. I have 
spent many hours watching the behavior 
of parent and young cockatoos via a glass- 
backed nest box in an aviary. The galahs 
are by far more demanding and noisy as 
nestlings than are the Major Mitchells. I 
never watched a mixed brood in compe- 
tition, but I am quite sure that a Major 
Mitchell parent faced with a galah chick 
would never refuse this “superstimulus.” 
And so the young galah grows up with his 
foster siblings in the dark confines of the 
nest hollow, fed and cared for by its unwit- 
ting Major “parents.” 

Compared with birds of the same size 
reared in open, more exposed nests, cocka- 
too nestlings are in no hurry to leave the 
safety of the nest hollow. Only after seven 
weeks of nest life is the galah ready to 
fledge. This is another factor that contrib- 
utes to a fosterling’s success, for the Ma- 
jors take approximately a week longer to 
reach fledging. In practice, this means 
that the galah fosterling leaves the hollow 
before its siblings and hangs around the 
nest tree, ambushing its Major Mitchell 
foster parents as they arrive to feed the 
less precocious young Majors still occupy- 
ing the nest hollow. 

I watched at one of these nests for many 
hours and was fascinated by the complete 
disregard that a fosterling showed for any 
passing “real galahs.” These adult galahs, 
irresistibly drawn to the conspicuously 
helpless fledgling galah waiting to be fed, 
appeared nonplussed when they were ig- 
nored or even rebuffed by the young bird. 
Although the visiting galahs called and 
displayed to the fosterling, the young bird 
remained unmoved. This apparent oblivi- 
ousness to their own species suggests that 
fledgling galah chicks have no innate abil- 
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ity to recognize their own species as such. 
From intensive studies, we know that 

nestling galahs learn to recognize their 
parents (normal wild galahs) during the 
last ten days or so of nest life. Not surpris- 
ingly, fosterlings learned to recognize the 
birds providing them with food and to 
respond to them as parents, even though 
they were a different species and had dif- 
ferent calls. At fledging, fosterlings used 
distinctly galah vocalizations—the “beg- 
ging,” “being fed,” and “distant contact” 
calls—that must be innate. 

Once a fosterling and its Major-siblings 
had fledged, the family remained together 
for several weeks; the parents caring for 
all the young by feeding and preening 
them and keeping alert for predators. To 
keep the family together, the adults used 
Major Mitchell contact and alarm calls; to 
survive, the fosterling had to learn these 
calls in addition to its innate repertoire of 
“galahese.” 

After the young had been out of the nest 
for some six weeks, they began to feed for 
themselves, and a crucial difference be- 
tween the socioecology of galahs and Ma- 
jor Mitchells came into play. Galah fam- 
ilies fledge into aggregations that I have 

Galahearive ta 
Graeme Chapman 

at arock hole. Water is at a premium in Western Australia. 

As vast areas of southwestern Australia 
were converted from heathland to wheat 
farms, galahs extended their range by 
some 54,000 square miles. Major 
Mitchell cockatoos, native to the region, 

have retreated northward. 
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termed “créches,” because they resemble 
communal nurseries with the young from 
many nests parked in one patch of wood- 
land while the parents forage. After a 
week or two the juveniles leave the créche 
and accompany their parents to the forag- 
ing grounds. In time they form juvenile 
flocks, which become increasingly mobile, 
although the young are still tended by 
parents that may commute as much as 
eight miles each evening to roost near 
their nest hollow, thus reinforcing their 
ownership. The juveniles do not commute 
but roost near the feeding site. Six or 
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seven weeks after the offspring fledge, the 
galah parents desert them. 

Major Mitchell parents behave quite 
differently; they tend their offspring well 
into the autumn, moving as a family to 
join the local flock during the summer. 
Fosterlings, therefore, received prolonged 

_parental attention from the Major Mitch- 
ells and were not exposed to the galah 
créches or juvenile flocks where they 
might have learned to behave like galahs. 
They grew up learning to call and behave 
like Major Mitchells. 

Perhaps the most striking aspect of this 

picture of biological confusion was shown 
by the way the fosterlings flew. Galahs are 
very fast, strong fliers, diving and wheel- 
ing with what can only be described as 
obvious enjoyment and great skill. Major 
Mitchells are much slower and more re- 
luctant to fly long distances. One is like a 
fighter plane; the other, a transport. The 
fosterlings instinctively flew as galahs, but 
in so doing, they sometimes outstripped 
their foster family and had to circle back 
and adopt their slower wingbeat rate in 
order to maintain company. 

Most cockatoos do not breed until they 
are more than two years old, and I have 
often been tempted to think of immature 
birds as representing a third sex, for dur- 

ing their first two years they appear to 
associate equally readily with males or 
females of their species and to have no 
hang-ups over sex, territories, or nest hol- 
lows. The fosterlings seemed to integrate 
happily into the apparently sexless envi- 
ronment of the local foraging flock. 

Two of our wing-tagged fosterlings (AB 
and NO) came from nests about three 
miles apart. So far as we know, they first 
met each other when they were three 
months old and their families were feed- 

Crest raised in alarm, a female Major Mitchell pauses near muddy but potable water. 
Graeme Chapman 

ing in the same area. In the two years that 
followed, they were frequently seen feed- 
ing in the same flock, where, although 
they appeared to be shunned by most Ma- 
jors, they made little effort to associate 
with each other. Only once was AB seen 
being preened by NO and only once by a 
Major Mitchell. This suggests generally 
poor social integration, since both species 
usually enjoy mutual preening and engage 
in it frequently. 

In addition to learning to fly and to call 
like Major Mitchells, these fosterlings, as 
they matured, learned to feed on a wide 
variety of foods usually ignored by pre- 
dominantly ground-feeding galahs. I 
watched one excavate wood-boring larvae 
in acacias alongside Major Mitchells. I 
don’t know how successful this bird was, 
but typical galahs have never been seen to 
attempt this form of feeding. 
We followed our two cross-fostered ga- 

lahs for as long as we could. NO was last 
seen in 1981, and AB in 1984. We thought 
that these males might eventually find 
mates, but although they formed associa- 
tions with Major Mitchells, neither suc- 
ceeded in breeding. The three cases of 
socializing between a known breeding 
male Major and a galah all involved fe- 
male galahs; no mating was observed. We 
cannot be certain of the origin of these 
particular galahs, but we strongly suspect 
that they were also products of earlier 
mixed clutches. 
We can now understand how the behav- 

ioral barriers that usually prohibit cross- 
species matings between galahs and Ma- 
jor Mitchells could be overcome. Hybrids 
could result if a confused fosterling that 
thinks it is another species—and behaves 
like that species—breeds with a member 
of that species. I do not believe that a case 
of Majors raised by galahs, and growing 
up thinking they were galahs or taking 
galah mates, is likely to arise: nestling 
Majors do not beg as loudly and persis- 
tently as galahs and would probably starve 
in the nest. Nor do such mixed clutches 
seem viable between other species, for ex- 
ample galahs and corellas, another species 
of Australian parrot. The fortuitous com- 
bination of a shorter nestling period and 
louder, aggressive begging allows a mis- 
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Three Major Mitchells and a wild galah-Major Mitchell 
hybrid (second from right) perform a high-wire act, below. 
Inthe late 1970s, the hybrid was an integral member 
of a flock of some thirty Major Mitchells that came once 
a day to drink fresh water at the Eyre Bird Observatory in 
Western Australia. An adult galah, right, lands at its nest hole. 
Tree hollows are dwindling but vital nest sites for both 
galahs and Major Mitchells. 
Graeme Chapman 

placed galah egg to hatch and the chick to 
thrive in the nest of Majors. 

The genetic integrity of two species in 
the wild is often maintained simply be- 
cause the two live in different habitats and 
rarely meet. If, however, the two species 
live side by side, they usually develop “‘iso- 
lating mechanisms,” physiological or be- 
havioral traits that make cross-mating dif- 
ficult or impossible in the wild. Hybrids, 
therefore, rarely occur and indeed hybrids 
between two true species are likely to be 
infertile. But environment is sometimes so 
altered by humans—as has happened in 
Western Australia—that two species that 
have previously been separated come into 
contact and cross. This can result in a 
hybrid zone that may persist for years. In 
most such cases one species ultimately 
swamps the other or the two species man- 
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age to evolve such effective isolating 
mechanisms that crossing becomes rare or 
ceases altogether. The galahs and Majors 
brought into contact and competition by 
the wholesale alteration of large parts of 
Western Australia, however, seem to be 

maintaining their genetic integrity despite 
the confusion of galah fosterlings. Hy- 
bridization in the wild between the two 
species is, so far, a rare event; we heard of 
only one case in six years. 

Our studies of this unusual interplay of 
species has shed light on one way in which 
hybridization may arise. An understand- 
ing of the processes involved in the field 
may be helpful to those charged with the 
management of endangered animals, in 
which dilution of gene stock through 
crossbreeding could further undermine a 
species’ chances for survival. ca 
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The Ape That Was 
Asian fossils reveal humanity’s giant cousin 

by Russell L. Ciochon 

For thousands of years, Chinese phar- 
macists have used fossils—which they call 
dragon teeth and dragon bones—as in- 
gredients in potions intended to cure ail- 
ments ranging from backache to sexual 
impotence. The fossil-rich caves of south- 
ern China have been, and still are, sedu- 
lously mined by farmers, who sell these 
medicinal treasures to apothecaries in the 
cities. In just such a pharmacy, in Hong 
Kong in 1935, the German paleoanthro- 
pologist Ralph von Koenigswald came 
across a large fossil primate molar that did 
not belong to any known species. Over the 
next four years he searched further in 
Hong Kong and Guangzhou (Canton) and 
found three more of the oversize teeth, 
thereby establishing the existence of an 
extinct ape, the largest primate ever to 
roam the earth. He named the genus Gi- 
gantopithecus, meaning “gigantic ape,” 
and the species blacki, in honor of his late 
friend and colleague Davidson Black. 

At the time of the discovery, during the 
1930s, von Koenigswald was working pri- 
marily in Java, unearthing fossils of hu- 
man ancestors and their relatives. China’s 
unique fossil shops had already played a 
major role in tracking down Homo 
erectus, which lived in Asia between 
about one million and 300,000 years ago. 
Homo. erectus remains were first un- 
earthed in Java in the 1890s, but pursuit 
of the source of dragon bones subse- 
quently led to a system of fossil-filled crev- 
ices and caverns near the town of 
Zhoukoudian (Choukoutien), thirty miles 
from Beijing. There, in 1929, a team of 
Chinese and Western scientists discov- 
ered the first of a series of Homo erectus 
skulls that became world famous as “Pe- 
king man.” 

The original fossils of Peking man dis- 
appeared during the confusion of World 
War I]—fortunately, after they were de- 
scribed and cast by anatomist Franz 

54 NatTurat History 11/91 

Weidenreich. The war also caught up with 
von Koenigswald, who was taken prisoner 
by the Japanese in Java. His precious col- 
lection of Gigantopithecus teeth—at that 
point, the only known specimens of the 
fossil ape—spent the war years in a milk 
bottle buried in a friend’s backyard on the 
island. 

Meanwhile, however, Weidenreich, 
who had retreated from Beijing to the 
American Museum of Natural History in 
New York, set about studying plaster 
casts of the four teeth. Because of the 
unusually large size of a few of the Homo 
erectus specimens from Java, Weiden- 
reich came up with the notion that there 
had been a period of gigantism in human 
evolution, and that modern humans were 
the diminutive descendants of these gi- 
ants. In Apes, Giants, and Man, published 
in 1946, he argued that the Gigantopithe- 
cus teeth were humanlike, and that von 
Koenigswald had been mistaken in consid- 
ering the animal an ape rather than a 
member of the human family tree. 

During von Koenigswald’s wartime in- 
ternment, Weidenreich’s views became 
widely accepted. To end the controversy 
that arose, more complete specimens of 
Gigantopithecus had to be found, a task 
only the Chinese could undertake, for the 
country was closed to Western scientists. 
In the 1950s, with the establishment in 
Beijing of what is now the Institute of 
Vertebrate Paleontology and Paleoanthro- 
pology, Chinese paleontologists began to 
search for the source of the Gigantopithe- 
cus fossils. Two veterans of the Peking 
man expedition, Pei Wenzhong and Jia 
Lanpo, headed a team that visited the 
warehouses that supplied all the apothe- 
cary shops in China with dragon bones 
and dragon teeth. They found vast quanti- 
ties of fossils in Nanning, the capital of 
Guangxi Province. From there, they di- 
vided into two teams: one, led by Pei, 

Extinct for 200,000 years, 
Gigantopithecus is resurrected 
ina modern mock-up. 
Bill Munns 

headed north; the other, led by Jia, went 
south. 

Jia’s paleontological detective work 
took him to southernmost Guangxi, a 
karstic, or eroded limestone, region of 
great rock towers riddled with caves. In 
the town of Daxin, which the local people 
said was the source of all the fossils, they 

were directed to an old woman who had, in 
her house, a bamboo tray full of fossils. 
One of them was a Gigantopithecus tooth. 
She pointed out a very tall rock tower, 
described by Jia as “a hundred meters 
straight up—almost falling over, it was so 
steep.” The mouth of a cave was clearly 
visible behind a screen of brush. 

Although it was four in the afternoon 
and raining hard when they arrived, Jia 
says, “We were young, and couldn’t be 
restrained. We climbed straight up to that 
cave.” That very day, Jia himself found a 
Gigantopithecus tooth embedded in a 
hard, reddish matrix, the first time that a 
paleontologist had discovered a fossil of 
Gigantopithecus in a geological context. 

Meanwhile, Pei was making a more mo- 
mentous discovery to the north. Word had 
reached the scientists of a giant jawbone 
discovered by an old farmer in 1956 at a 
cave site called Liucheng. When Pei saw 
the fossil, he was able to identify it at once 
as the jawbone of Gigantopithecus, be- 
cause it had all but three of its teeth still 
attached. On a second visit, in 1957, Pei’s 
team discovered the first Gigantopithecus 
jawbone in place, in a very hard deposit 
resembling red clay. Another was exca- 
vated in 1958. One of the jawbones was 
extraordinarily large; presumably, it be- 
longed to an adult male, while the other 
two were thought to be from an adult 
female and a juvenile. 

In addition to the jawbones, Pei’s group 
discovered nearly a thousand Gigantopi- 
thecus teeth and numerous other mamma- 
lian specimens, including some unusual - 





dwarf varieties. Among them was a short- 
muzzled panda half the size of the living 
giant panda. Chinese scientists have re- 
cently suggested that this dwarf species 
was a direct ancestor of the modern one. 

The next development came in 1965 
with the discovery of twelve Gigantopi- 
thecus teeth at Wuming, a few hours’ 
drive north of Nanning. These teeth were 
significantly larger than their counter- 
parts from Liucheng, and the other ani- 
mal fossils found with them suggested 
that the site was considerably younger 
(current estimates are that Liucheng is 
one million years old and that Wuming is 
between 300,000 and 400,000 years old). 
This suggested, first, that Gigantopithe- 
cus was around as a species for a consider- 
able period, and second, that it may have 
become larger as the species evolved. This 
is a trend seen in other large mammals 
that evolved during the Pleistocene epoch, 
1.8 million to 12,000 years ago. 
A striking confirmation of both points 

was the discovery three years later that a 
smaller, earlier form of the giant ape had 
once inhabited northern India. In 1968, a 
farmer came forward with three pieces of 
‘a jawbone he had found twenty-four years 
before, when he was a boy of twelve work- 
ing in his father’s field. The specimen was 
identified by primatologist Elwyn Simons 
as belonging to a distinct species, Giganto- 
pithecus giganteus, about half the size of 
Gigantopithecus blacki. The new species 
was not only smaller but also more an- 
cient, coming from sediments that have 
been dated (by paleomagnetic reversals) 
to about 6.3 million years ago. 

The discovery of the jaws resolved, at 
least for most scientists, any doubts that 
the creature was apelike and not, as 
Weidenreich had argued, humanlike. 
Based on the fossils, Gigantopithecus is 
now placed among the Asian apes, a de- 
scendant, along with the orangutan, of the 
earlier ape ancestor Sivapithecus, best 
known from an 8-million-year-old skull 
discovered in Pakistan. Its size and ape 
affiliation suggest Gigantopithecus was a 
ground-dwelling, fist-walking creature. 

While more teeth of the extinct ape 
have been found, no other bones have 
turned up. Based only on the jaws and 
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teeth, however, an attempt can be made to 
reconstruct both the animal and its way of 
life. The jaws are deep (top to bottom) and 
very thick. The molars are low-crowned 
and flat, with very thick enamel caps suit- 
able for heavy grinding. The premolars 
are broad and flat and resemble molars. 
The canine teeth are not sharp and 
pointed but shaped more like what one 
would expect premolars to look like, while 
the incisors are small, peglike, and closely 
packed. The canines and incisors together 
form a specialized cutting tool, most simi- 
lar to what is found in some present-day 
tree sloths and in the extinct giant ground 
sloth. The features of the teeth, combined 
with the massive, robust jaws, lead to the 
inevitable conclusion that the animal was 
adapted to the consumption of tough, fi- 
brous foods by cutting, crushing, and 
grinding them. 

Joe LeMonnier 

As a rule, large herbivores subsist on 
diets of coarse leaves and grasses, which 
are low in nutritional value but typically 
available in very large quantities. (Large 
animals succeed with this regime partly 
because their metabolic requirements are 
relatively low, in terms of energy required 
per unit of body mass.) One suggestion is 
that Gigantopithecus, or at least the larger 
species in China, was adapted, like the 
giant panda, toa diet of bamboo, the giant 
grass abundant in the region. The jaws of 
Gigantopithecus and the giant panda, if 
set side by side with the jawbones of, say, 
the gorilla and the grizzly bear, appear 
thicker, deeper, and more massive. These _ 
differences reflect the specialized diet of 
the panda (and, by inference, of Giganto- 
pithecus) compared with the much more 
general diet of the gorilla and grizzly. 
A further similarity between Giganto- 



Photographed at the American Museum in the 1940s, German 
paleoanthropologists Ralph von Koenigswald and Franz 
Weidenreich, below, left and right, pose with the skulls of apes, 
Homoerectus, and modern humans. The first scientist to 
discover teeth of Gigantopithecus, von Koenigswald correct! ly 
observed that they belonged to an ape, while Weidenreich 
argued for their humanlike characteristics. 
Photographs courtesy of AMNH 

pithecus and the giant panda is a high 
incidence of tooth cavities. Wu Rukang, 
in an encyclopedic survey of the Giganto- 
pithecus teeth in China, found cavities 
present in 11 percent of them—an unusu- 
ally high rate for an ape, but more or less 
equivalent to the rate of dental cavities in 
the fossil remains of the giant panda. An- 
other Chinese researcher, Zhang Yinyun, 
has reported a high incidence of hypopla- 
sia—pitting in the tooth enamel that indi- 
cates periods of arrested development. 
These may be a result of disease or food 
shortage. While no certain conclusion 
may be drawn, we do know that bamboo is 
subject to periodic die-offs, which produce 
food shortages that threaten the survival 
of the giant panda. 
A more direct line of evidence that 

could be pursued regarding the diet of Gi- 
gantopithecus was pointed out to me by 

Bob Thompson, a graduate student in 
New World archeology, who attended one 
of my lectures about the extinct ape. He 
suggested we might look at the teeth for 
adhering phytoliths, microscopic pieces of 
silica found in many plants. The existence 
of phytoliths has been known since the 
early nineteenth century, and scientists 
had already successfully looked for them 
on stone tools, to which they apparently 
bond physically by the combined action of 
friction and moisture. But it was the first 
time, as far as I knew, that anyone had 
suggested looking for them on fossil teeth. 

Four teeth were borrowed for study 
from the British Museum (Natural His- 
tory) and the Senckenberg Natural His- 
tory Museum in Frankfurt: an upper inci- 
sor, lower canine, lower premolar, and 

lower molar. After the teeth were cleaned, 
to insure that what we found was defi- 

nitely part of the fossils, they were exam- 
ined under a scanning electron micro- 
scope at the University of Iowa by 
Smithsonian _paleoecologist Dolores 
Piperno. At least thirty phytoliths were 
found on the teeth, most of them on the 
molar. We also detected tiny scratches 
apparently left by phytoliths, which are 
harder than tooth enamel. In one case, we 
found a phytolith sitting astride the end of 
the track it had plowed into the tooth— 
like a sled stopped in its path in the snow. 

More than half of the phytoliths we 
observed were long and needlelike and 
could be attributed to the vegetative part 
of grasses, possibly bamboo. The rest were 
conical or hat shaped, attributable to the 
fruits and seeds of dicotyledons. Piperno 
tentatively identified them as fruits from a 
tree of the family Moraceae, quite possi- 
bly durian or jackfruit, both of which are 

57 



A cave near the top of the rounded 
limestone tower at Liucheng, China, 
above, has yielded three Gigantopithecus 
jawbones and nearly a thousand teeth. 
The largest of the jaws, along with some 
of the teeth, are compared at right with 
modern human remains. 
Photographs by Kenneth Garrett 
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common throughout tropical Southeast 
Asia. This proved that Gigantopithecus 
had a varied diet, although we still suspect 
that bamboo was its staple food. 
What other conclusions can be drawn 

about the extinct ape? An outstanding 
characteristic of giant herbivores is their 
extreme slowness. They have no particular 
need of speed: their size and thick skins 
protect them from predators, and of 
course their feeding habits require no 
more of them than that they move from 
place to place as they systematically de- 
nude the landscape of vegetation. Further- 
more, they are usually stuffed full of 
bulky food to digest, which tends to pro- 
duce inertia. Gigantopithecus probably 
followed this pattern. 

Finally, the adult males of the giant ape 
were much larger than the females. Aus- 

At a Chinese pharmacy in Bangkok, the 
author (center) and archeologist John 
Olsen (right) search among the medicinal 
“dragon teeth” for interesting fossils. 

tralian anatomist Charles Oxnard statisti- 
cally analyzed 735 teeth of Gigantopithe- 
cus that were complete enough to be 
measured accurately. He found that they 
divided neatly into two size groups of 
equal number, which he interpreted to 
represent the males and females in the 
population. The contrast was greater than 
that seen in any living primate species, 
including the gorilla and the orangutan, 
two species in which the male is substan- 
tially bigger than the female. In Giganto- 
pithecus, the difference in tooth size be- 
tween the sexes may represent strong 
competition among males for mates—a 
clue to the species’ social behavior. 

To gain a more complete image of what 
the giant ape looked like, we sought the 
help of Bill Munns, who creates highly 
realistic, life-size models of existing en- 
dangered primates—gorillas, orangutans, 
and the Chinese golden monkey—for zoos 
and educational institutions. Based on the 
jaws and teeth, and using the proportions 
of the skulls of existing great apes, we 
estimated that the average male Giganto- 
pithecus had a skull that measured eight- 
een inches from the bottom of the jaw to 
the highest point of the sagittal crest (a 
male gorilla, for comparison, has a skull 
ten inches high). 

The next step was to project a hypo- 
thetical skeleton from the hypothetical 
skull. For this purpose Munns used as ref- 
erences two of the largest terrestrial pri- 
mates known: one modern, the gorilla, and 
one from the fossil record, the extinct gi- 
ant baboon Theropithecus oswaldi. In 
determining the size of Gigantopithecus, 
we felt it necessary to scale the body back 
a bit, so as not to be influenced too much 
by the giant ape’s extraordinarily deep 
and thickened mandible. Nevertheless, 
given that the average male silverback 
gorilla is about six feet tall (standing 
erect) and weighs in at 400 pounds, 
Munns calculated that the average Gigan- 
topithecus male was more than ten feet 
tall and weighed as much as 1,200 
pounds—comparable to a large male po- 
lar bear. 

One intriguing question is what contact 
our remote ancestor, Homo erectus, may 
have had with the giant ape. That the two 
coexisted for some time in the same region 
is supported by direct evidence. In 1965, 
Vietnamese paleontologists discovered 
the remains of both creatures at Tham 
Khuyen, a cave site in Lang Son Province, 
near the Chinese border. Chinese exca- 
vators followed suit, excavating Giganto- 
pithecus and Homo erectus side by side in 
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Hubei Province in 1970 and more re- 
cently, in 1987, in Sichuan Province. 

Gigantopithecus was native to southern 
Asia, while Homo originated in Africa 
about 1.6 million years ago and migrated 
eastward, finally arriving in what is now 
Southeast Asia about one million years 
ago. The opportunity to explore this nexus 
attracted archeologist John Olsen and me 
to Vietnam. One reason we did not choose 
to go to China was that all the promising 
sites had been reserved by Chinese 
paleoanthropologists, and we doubted we 
would find a new site in a region that had 
been so thoroughly mined. In contrast, 
Vietnam had no history of exploiting fos- 
sil-rich caves for dragon bones. And so in 
January 1989 we found ourselves probing 
four caves at the base of a karst tower near 
the hamlet of Lang Trang, about 100 
miles southwest of Hanoi, as part of a joint 
American-Vietnamese expedition. 

The caves had seemed promising in our 
preliminary survey the previous May, and 
as we began work, even local children 
brought us fossil mammal teeth (although 
we tried to discourage them), which they 
retrieved from an underground stream by 
squeezing through a crevice in the cave we 
called Lang Trang I. Meanwhile, we be- 
gan cutting out blocks of breccia, the sedi- 
ment typical of caves, which is gradually 
formed by material washed or otherwise 
transported into a cave and cemented with 
limestone dissolved from the cave walls 
and ceiling. 

The fourth day of our dig, Friday the 
thirteenth, turned out to be a lucky one: 
within the main deposit I found a lens- 
shaped vein of dark, sandy sediment that 
was unusually rich in fossils. The material 
had probably washed into the cave from 
the nearby Ma River, which in ancient 
times meandered right alongside the karst 
tower. Perhaps a violent monsoon had 
caused the river to overflow its banks and 
flood the cave. After the waters receded, 
the slow process of breccia formation be- 
gan again, sealing the sandy lens within 
Lang Trang I. 
We immediately set to work cutting out 

hunks of the sandy deposit, revealing a 
small chamber that we surmised was the 
source of all the fossils the children had 

been bringing us. Our finds included bark- 
ing deer, a musk deer the size of a big dog; 
sambar, a large deer with three-pointed 
antlers; wild boar; and giant panda. A 
huge, ridged molar, weighing several 
pounds and belonging to Stegodon, an ex- 
tinct relative of the elephant, assured us 
that we were dealing with a Pleistocene 
site that might also contain Homo erectus 
and Gigantopithecus. One softball-sized 
sample of this deposit was later analyzed 
at the University of Iowa, revealing that it 
also contained some small teeth and frag- 
mentary limb bones of a diverse micro- 
fauna, including rodents, reptiles, fishes, 
and riverine sponges. These fossil frag- 
ments were about the same size as the 
coarse sand particles they were mixed 
with. 

Then, on January 18, 1989, Nguyen 
Van Hao made a key discovery: in the 
floor of the fourth cave he found a premo- 
lar of Homo. Since it was an isolated 
tooth, we found it difficult—impossible, 
really—to identify the species. Since then, 
four additional teeth of Homo have been 
recovered from caves I, IT, and IV. Subse- 
quently, a boar tooth from cave I has been 
dated (by a method called electron-spin 
resonance) to about 480,000 years ago. 
Given this preliminary date, the speci- 
mens should be assigned to Homo erectus. 
The discovery helps fill the gap between 
Zhoukoudian, in northern China, and 
Java, more than 3,000 miles to the south. 
We now have a fairly complete picture 

of the Pleistocene environment of Lang 
Trang. The jungle vegetation would have 
been more lush, but not startlingly differ- 
ent. The fauna, however, would have been 
striking, with huge beasts of all kinds 
dominating the landscape. Carnivores 

such as the tiger and leopard were much 

more common then and competed for 

food with species, such as the Asiatic 
black bear, that have entirely disappeared 

from Vietnam. And they all competed 
with the wolf and the Asiatic wild dog in 

preying on the dozens of bovid and cervid 

species (cowlike and deerlike mammals). 

Also present were the rhinoceros and ele- 

phant (both now rare) and the stegodon, as 

well as the orangutan and tapir, both now 

extinct in Vietnam. The giant panda, also 

Munching on bamboo, a giant panda, 
opposite page, survives ona diet that 
may resemble that of Gigantopithecus. 
A photomicrograph, below, shows a 
silica fragment bonded to a tooth of 
the fossil ape. Its shape indicates it 
came from grass, possibly bamboo. 
Color enhancing isolates the silicified 
mass of plant cells and, within it, the 
impression of a single cell. 
Dolores Piperno and Russell L. Ciochon 

re aoe 

Bill Munns stands next to his model of a 
Gigantopithecus male, a quadrupedal, 
JSist-walking creature that also could have 
stood erect, as bears do. 
Bill Munns 
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now vanished, chomped its way through 
the bamboo stands. Taken in this context, 
Gigantopithecus was no freakish mon- 
strosity, but simply the primate example 
of a Pleistocene phenomenon. 

Primates make up 13 percent of the 
total fauna in our collection. At least five 
genera are accounted for: two types of 
macaque monkey, orangutan, langur 
monkey, gibbon, and Homo. So far we 
have been disappointed only by the ab- 
sence of Gigantopithecus. 

Sometime near the end of the middle 
Pleistocene, perhaps 200,000 years ago, 
Gigantopithecus became extinct. The ani- 
mal had flourished for at least six million 
years, quite a respectable figure, but it 
went the way of a great many genera of 
every shape and size. At about the same 
time, the giant panda disappeared from 
much of its original territory, notably pen- 
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insular Southeast Asia, until it now sur- 
vives only in the cold upland regions of 
Sichuan Province. The best guess as to 
what caused the panda’s extinction in 
Southeast Asia is human hunting: even 
now the animal is hunted for food and for 
pelts, despite the best efforts of the Chi- 
nese government to discourage the prac- 
tice. Similarly, human hunting may have 
led to the demise of Gigantopithecus. 

Environmental change may also have 
been a contributing factor, just as the 
bamboo die-off in China in the 1970s 
nearly wiped out the remaining popula- 
tion of giant pandas, with fewer than a 
thousand estimated to have survived. Or 
by eating the tender bamboo shoots and 
exploiting the plant for other purposes, 
including toolmaking, humans may have 
outcompeted the giant ape for this critical 
resource. The competition from both 

Sipping ona communal drink, below, Tai 
and Muong villagers in Vietnam welcome 
the author's team to the site of Lang 
Trang. Bamboo leaves, right, frame the 
scientists excavating the cemented 
deposits in Lang Trang Cave IV. 
Photographs by Kenneth Garrett 

humans and the giant panda may have 
been too much. 

Gigantopithecus is gone. Or is it? Fol- 
lowing the publicity about our research in 
Vietnam, I have received several letters 
from veterans who say that they came 
face to face with huge, hairy apes in the 
Southeast Asian jungle when they were 
posted in Vietnam. And of all the theories 
advanced to provide a zoological identity 
for Bigfoot, the Abominable Snowman, 
and other elusive creatures, perhaps the 
most popular is that they are none other 
than Gigantopithecus, still alive in relict 
populations (relict populations of Nean- 
derthal man run a close second). While 
these contemporary reports are probably 
false, we can contemplate the time when 
our remote ancestors did encounter the 
giant of all apes in the tropical forests of 
Southeast Asia. Bl. 
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The Arizona Revisited 
Divers explore the legacy of Pearl Harbor 

by Daniel J. Lenihan 

A June day finds us once again diving 
around the battleship USS Arizona, 

- whose sunken remains lie in Pearl Harbor. 
Larry Nordby surfaces beside me clasp- 
ing his large plexiglass slate; a piece of 
mylar taped to it is covered with scribbled 
notations from his dive. “Navy’s here,” he 
announces. I look toward the boat ramp 
where a small landing craft full of 
“‘mudzoos” is tying up to the dock of the 
memorial building that straddles the 
wreck. Mudzoos are navy divers assigned 
to the Mobile Diving and Salvage Unit 
(MDSU) based at Pearl Harbor. We have | 
a symbiotic relationship with these men, # 
whose primary mission is as far from sci- | 
ence and historic preservation as ours is 
from ship husbandry and underwater con- 
struction. Our allegiance instead is to the 
Submerged Cultural Resources Unit, 
whose bureaucratic title refers to a group 
of diving archeologists, artists, and rang- 
ers employed by the National Park Ser- 
vice to promote preservation of historic 
shipwrecks and other underwater archeo- 
logical sites. 

This unit was formed in 1980, when the 
agency leadership decided to establish a 
mobile team that could help park manag- 
ers “maintain responsible stewardship” 
over such sites. Coincidentally, I had just 
completed a large project in the South- 
west, researching prehistoric sites flooded 
by reservoirs, and had pulled together in 
Santa Fe an effective team of park service 
diving archeologists. Unlikely as it seems, 
I found myself the first chief of a team of 
professional research divers based in the 
arid mountains of New Mexico. 

In 1983 we began to survey the Arizona 
and subsequently the one other vessel still 
lying at the bottom of Pearl Harbor, the 
Utah, a battleship that had been con- 
verted for use as a training ship. Over the 
years we have found that our skills are 
complementary with those of the Navy. 
They have boats, heavy equipment, youth, 
brawn, and large numbers; we know ship- 
wrecks. As older, more experienced 
divers—the “park rangers,” they call us— 
we have a kind of underwater street savvy 
that the Navy personnel respect. 

No diver who works on these ships is 
unaffected by them for long, particularly 
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Jerry L. Livingston; Arizona Memorial Museum Association 

Visitors to the USS Arizona Memorial, below, observe the 
sunken remains of the battleship. Stripped of much of its 
superstructure during salvage operations, the hull of the 
Arizona (drawing) lies partly submerged in silt. The bow, 
at left, was damaged by the explosion of the forward 
magazine, probably touched off by a Japanese bomb. 
Ed Robinson 



A diver, below, examines cables on the Arizona’s deck. 
Amid red sponges, right, feather-duster worms 
extend their appendages to filter food from the water 
that washes over the wreck. 
Photographs by Ed Robinson 

Navy divers. They are aware that there 
were new faces on the Arizona and Utah 
fifty years ago, when the Japanese war- 
planes caught a major portion of the Pa- 
cific Fleet at port. Those men had worn 
the same uniforms and entertained many 
of the same hopes and aspirations as their 
modern counterparts. They are part of the 
silt now, on the other side of the steel 
bulkheads. 

As we clamber up onto the dock with 
our equipment, the Navy is raising its dive 
flags to warn boats that there are divers in 
the water. A red and white “diver down” 
flag and a blue and white “alpha” flag (a 
similar international sign) are soon flap- 
ping toward the southwest from the boat 
dock. From the mast on the memorial, the 
same colors appear in a more familiar 
form: Old Glory, the wind keeping her 
parallel to the others. 

On that Sunday morning in 1941, the 
flags were just being raised on many of the 
ships when the men standing at attention 
were distracted by what they took to be 
some show-off flyboys buzzing the fleet 
below the altitude permitted by regula- 
tions. Even when the first bombs tore into 
the ships, there was still a sense of there 
having been some sort of accident. Not 
until the Rising Suns started to become 
visible on the planes did the full realiza- 
tion take hold. 

Moments before, Flight Commander 
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Mitsuo Fuchida had led, with what must 
have been great relief and satisfaction, a 
complete surprise attack. Many things 
‘could have gone wrong; some did. A flo- 
tilla of five midget subs had -been de- 
ployed in the early hours of the morning, 
and some had been spotted by U. S. patrol 
planes and ships. The destroyer Ward had 
even attacked and sunk one of those midg- 
ets more than an hour and fifteen minutes 
before the planes made their first strike. 
Why this incident didn’t tip off the Pacific 
Command to the impending attack is still 
not clearly understood. There was also the 
Opana radar station on the north shore of 
Oahu, which picked up the first wave of 
attacking planes. When the operators re- 
ported to their superiors what their then- 
developmental radar technology had de- 
tected, they were told to disregard the 
contact because a flight of B-17s was ex- 
pected from California at that time. 

The strange series of events that pre- 
served the element of surprise seemed so 
unlikely to some historians that they de- 
veloped a “revisionist” theory of the at- 
tack. Advocates of this point of view main- 
tain that President Roosevelt knew the 
attack was about to take place but let 
events take their course so that the nation 
would be outraged and fully united in its 
response. In any event, Mitsuo Fuchida 
knew as he glanced down from his rear 
seat in the cockpit of his command plane 

that he had been dealt a winning hand in 
the most serious of games. 

On today’s dive I guide Dave Mc- 
Campbell, MDSU’s headman, and Otto 
Orzech, the commanding officer of a 
U.S. Naval Reserve detachment, on a 
swim-over of the site so they can assess the 
problems their divers must face. Plasti- 
cized copies of maps trail from my gloved 
hand as I lead Dave and Otto on a surface 
swim toward the bow, where we will begin 
our dive. I no longer need the maps, but 
they will help orient my partners. Navy 
master divers I have previously taken on 
such tours of the ship have admitted they 
had not a clue as to their location at any 
particular point during the dive, although 
they could help identify certain features 
unfamiliar to archeologists. a 
We descend at the “bullnose,” near the 



very stem, or prow, of the ship. Looking up 
from a depth of about twenty feet, I notice 
that the two holes for mooring lines do 
look like the flaring nostrils of a bull. The 
Arizona is narrow at the bow, and even in 

poor visibility, one has the sense of looking 
at the front of a large ship. 

Biofouling, marine organisms mixed 
with products of corrosion, covers the Ari- 
zona like a thick scab. Archeologists tend 
to see the substance as “the crud that 
covers the wreck”; to a biologist, though, it 
is a rich organic community that reveals 
much about environmental changes over 
time in the harbor. The hawsepipes, 
through which the chains for the four 
huge anchors used to descend, are heavily 
carpeted with sponges and other colorful 
life forms, but they are not so clogged that 
sunlight can’t make its way through the 

hawseholes on the deck. Rays of light 
from the midmorning sun pierce through 
the gloom from the starboard set of pipes. 

Soon we pass a team led by Scott Hen- 
derson, a Navy civilian biologist. They are 
intently collecting a bulk sample of bio- 
fouling from the hull; one diver is chipping 
away with a geologic pick while another 
holds a makeshift funnel over a canvas 
bag. Later they will separate the critters in 
the sample into types and sizes and tabu- 
late their relative numbers. The activity 
has produced a cloud of silt in the area of 
major blast damage, where the thick 
metal plates are ripped and crumpled. 
One million pounds of explosives in the 
forward magazine were detonated by a 
Japanese bomb, blowing out the lower 
decks and peeling back part of the for- 
ward hull; at least, that is our best guess. 

There are eyewitness accounts from 
men who stood on the stern of the Vestal, a 
ship moored outboard of the Arizona on 
the morning of the attack. They swear 
that a torpedo traveled directly under 
them and struck the deeper-draft battle- 
ship, causing the massive explosion. One 
survivor visited me in Santa Fe to ada- 
mantly make this point after he learned of 
our conviction that a bomb caused the 
major damage. These men tell the truth as 
they saw it, but the material record, the 
archeology, doesn’t confirm what they 
say. There simply is no torpedo entry hole 
where. they say it should be. Possibly one 
exists below the silt line, but in that case 

we would expect to see “washboarding” (a 
rippled effect) above the silt or some other 
sign that the hull was compromised; noth- 
ing is there. This interplay of words from 
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documents, people’s memories, and physi- 
cal evidence of a site constitutes historical 
archeology, its answers and puzzles. 

Grasping the remains of the gunwale 
with a gloved hand, I propel myself up and 
over the ship’s side and head aft, angling 
toward the center line of the ship. The 
cavernous barrels of the fourteen-inch 
guns in the number one (forward) turret 
start to take shape in the murk ahead of 
me. Before the first dives in our 1983 
survey, park service and Navy officials in 
charge of the site thought this turret had 
been removed along with the others dur- 
ing World War II salvage operations. 
Other items of interest were found in our 
first dives, such as live ordnance for the 
five-inch guns lying right under the busi- 
est part of the memorial. 

I see the dim shape of the fourteen-inch 
guns because I expect them, but my Navy 
guests concentrate on watching me to 
keep from becoming separated—we are 
now swimming in a featureless void be- 
tween the blast damage and the turret. I 
distract them with a few hand signals so 
they will not look up until they are close 
enough to get the full visual impact. By 
the time they look ahead to monitor their 
slow forward progress, the guns are star- 
ing them straight in the face. The effect on 
them is electric. 

They have gone from a prone swim- 
ming position to bolt upright, their lights 
now shining at the gun muzzles, which 
seem incongruously large in the cloudy 
water. These encrusted steel tubes were 
once capable of heaving a 1,500-pound 
projectile about twenty miles. Only battle- 
ships had guns like these, and although 
their importance in naval warfare was 
soon to be overshadowed by the aircraft 
carriers, they were still the pride of the 
world’s navies in 1941. 

The knowledge that the majority of the 
battleships in the Pacific Fleet “slept with 
the fishes” after only a few hours of fight- 
ing, with more than 2,400 Navy and other 
military and civilian personnel killed, had 
a galvanizing effect on the American pub- 
lic. That the Pearl Harbor attack was 
flawed, because it probably emphasized 
the wrong targets and was terminated too 
quickly, is easier to understand from a 
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A school of surgeonfish, below, swim near the Arizona's 
bow. Anemones and sponges, right, are part of the colorful 
biological community that cloaks the ship. 
Photographs by Ed Robinson 

historical perspective. But in 1941, after 
news of the full damage leaked out—nine- 
teen ships sunk or put out of action—the 

-attack seemed devastating. 
I shine my light down the barrel of the 

gun farthest to the right from our perspec- 
tive, actually the port gun, and spy my 
friend the puffer. What was once the most 
inhospitable environment in the world for 
any living thing is now a deluxe condo. We 
swim over the muzzles and head toward 
the “breeches,” the place in the turret 
from which the gun tubes emerge. 
We descend over the turret onto the 

port side of the ship and stare into an open 
hatchway with an awning frame still in 
place. Because we consider the Arizona a 
tomb, we do not enter these interior spaces 
out of respect, but there is always a mor- 
bid urge to push through and see the re- 
mains of the carnage only a few feet below 
us. Of the 1,177 crewmen who died in the 
attack, the bodies of only a few hundred 
were retrieved. (The Utah is also a tomb, 
containing fifty-three of the fifty-eight 
crewmen who were aboard.) 

Nearby, the teak decking is exposed 
where certain species of fish have cleared 
an area in the silt in which they may de- 
posit their eggs. Wood rarely lasts in a 
warm saltwater environment like this be- 
cause of the insatiable appetites of tere- 
dos, or marine boring worms, but the har- 
bor silt has helped preserve the wood by 

creating an anaerobic environment. The 
fish are inadvertent vandals. 

As we pass over the middle of the ship, 
just in front of the memorial, a crowd of 
spectators watches over the rail. We enter 
the remains of the ship’s galley, where 
there are coffee cups and forks used by the 
crew in 1941, intermingled with the mod- 
ern detritus from millions of visitors who 
have been to the memorial over the years: 
camera lenses, sunglasses, and _hair- 
brushes accidentally dropped and hun- 
dreds of coins purposely thrown on the 
ship, despite the park service request that 
this not be done. For years, the memorial 
staff has removed these coins from the 
vessel, mainly because they can corrode 
the metal they are resting on, accelerating 
deterioration. The site managers tell 
amusing stories about their attempts to 
get the U.S. Treasury to accept the bags 
of thousands of semicorroded coins. 
When we began our dives, I was puz- 

zled over something else we occasionally 
found amid these other offerings and lost 
items: photographs, often of young kids or 
the very old. I believe now that I know the 
reason they are here: they are mementos 
from the living to the dead. These are the — 
photographs of the siblings, children, and 
grandchildren of the men who lie here, a 
way of sharing the joys and sorrows of 
their unknown offspring. An image 
flashes through my mind of the black — 





The puffer is a common fish inhabiting the wreck. 
Ed Robinson 2 

stone wall in Washington, D.C., on which 
more than 50,000 names are inscribed. 
Men and women wearing the park service 
uniform stand silently by each day as flow- 
ers and photographs accumulate at that 
stark memorial to sons of the generation 
entombed in the Arizona. I wonder how 
many of the men on this ship never saw 
their sons, who, in turn, never saw... 
We move on. 

In many places on the Arizona the port- 
holes remain intact. When cleared of a 
carpet of sponges and other organisms, the 
glass reveals blackout covers tightly 
Closed from the inside—evidence of the 
state of readiness the ships were supposed 
to observe as the clouds of war gathered to 
the west. In a few places, air remains in 
the spaces between the glass and the 
cover, air dating from 1941. 

Aft of the memorial, the barbette for 
the number three turret emerges from the 
water, the largest single visible feature at 
the wreck site. Like a huge, cylindrical 

well casing, the barbette was the support 
structure for one of the turrets holding a 
triple set of fourteen-inch guns. As we 
swim out from the shadow of the memo- 
rial and approach the barbette, we run 
into another of our research teams, taking 

measurements of electric conductivity po- 
tential at selected points on the hull. They 
are using a device called a bathycor- 
rometer, an instrument shaped like a ga- 
rage-variety electric drill, which gives a 
digital readout when pressed against bare 
metal. By graphing these numbers in the 
laboratory, we can estimate the likelihood 
of corrosion at various points on the hull. 

Immediately behind this group is an- 
other team of three, working with measur- 
ing tapes and slates under Larry Nordby’s 
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direction. There is momentary confusion 
over the unexpected traffic jam in the 
turbid water, but within a minute the 
groups have sorted themselves out and 
continue on their respective missions. 

I hold my twosome still until the water 
stirred up by the passage of so many fins 
begins to clear. We continue to a point on 
the deck next to the barbette, where they 
will see a unique sight. I point to a small 
globule of shiny black material moving 
out from the edging of a hatchway on the 
deck. It spins slowly, like a lazy liquid 
marble, as it rises gently to the surface. 
Dave is mesmerized by these oil droplets 
as they move past his face mask. He pokes 
one with his finger; it merely breaks into 
two droplets, but both now spin more er- 
ratically as they continue upward. 

Years after it sank to the harbor bot- 
tom, the Arizona’s fuel bunkers are still 
leaking. When the droplets hit the air a 
few feet above us, they lose form, becom- 
ing part of a slick that bobs on the waves 
under the gaze of the onlookers standing 
in the memorial. The slick seems dispro- 
portionately large compared with the 
black drops that created it. There is a 
sense that the Arizona, which is easy to 
anthropomorphize anyway, is still bleed- 
ing slightly from one of its wounds. 

Moving aft, I pass by the slightly sub- 
merged number four barbette, also 
stripped of its rotating turret. Entering the 
barbette from the shallow waters covering 
the deck is comparable to diving into a 
thirty-foot-deep well. I take people here 
only if we are on a specific working mis- 
sion. This is where the funeral urns of 
recently deceased survivors of the original 
attack are laid to rest by Navy divers in 
modern-day ceremonies; it is the one place 

where human remains may be subject to 
inadvertent disturbance by our activities. 

On Oahu in December 1941, death 
came not like a thief in the night but like 
an eagle screaming from the sky. The Jap- 
anese American press in Honolulu had, in 
fact, earlier characterized Japanese fliers 
as “our angry young eagles” when they 
achieved victories in Java and China. 
Partly in reaction to such apparent signs of 
ambiguous allegiance, many Japanese 
Americans who were loyal to the United 
States from the beginning of World War 
II suffered the indignities of internment 
and persecution. The attackers them- 
selves saw the war in racial terms. Reac- 
tion to real and perceived racial slights by 
Americans regarding immigration quotas 
fueled the war fever in Japan and contrib- 
uted to the sense of destiny and self-sacri- 
fice that made the Japanese formidable 
soldiers, and sometimes cruel and dehu- 
manizing in their treatment of enemies. 

Reaching the stern of the ship, I show 
Dave and Otto the hole where the base of 
the crane used for hauling aboard the re- 
connaissance planes had been. Even bat- 
tleships were serving as mini—aircraft car- 
riers in those days; the seaplane spotters 
mounted on catapults were a curious addi- 
tion to the sleek profile of the huge war- 
ships. As the advantage of air reconnais- 
sance became more prized during those 
years of rapidly evolving military tactics, 
even some submarines were equipped 
with a watertight hangar for an airplane. 

Dave runs his finger over the scalloped 
metal edges of the hole; neither he nor 
Otto, experienced salvage officers, need 
an archeologist to tell them this is the work 
of cutting torches and not the ragged tears 
associated with blast damage. Their 
predecessors in the Navy and civilian sal- 

Former memorial superintendent Gary 
Cummins inspects a fourteen-inch gun. 
Larry Murphy; National Park Service 
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For over two hundred years, the 
Kwakiutl Indians of Vancouver Island 
have continued 
the tradition 
of the potlatch. 
POTLATCHES, elaborate and flamboyant 
celebrations which commemorate 
significant events in the life of a family, 
are occasions of opulent hospitality and 
luscious cuisine. They are also 
reinforcements of the host family’s 
Status. Spectacular works of art, 
including stunning masks and lavishly 
decorated dishes and bowls used for 
feasting as well as expensive gifts for 
distribution to guests, are created for 
these affairs as displays of wealth. 

ALDONA JONAITIS, one of the world’s 
foremost experts on Northwest Coast 
Indian Art, has assembled a team of 
noted experts who, through thoughtful 
essays, reconstruct a participant’s view 
of a nineteenth century potlatch, trace 
the history of the potlatch from its early 
flourishing years through its outlawing in 
1885 to the repeal of the anti-potlatch 
law in 1951, describe a contemporary 

| potlatch, and tell about the remarkable 
George Hunt who collected the 
magnificent objects of Kwakiutl art for 
the American Museum at the turn of the 
century. 

> Over 100 color photographs feature 
the magnificent collection of Kwakiutl art 
assembled in the late nineteenth and 
early twentieth centuries. 
> More than 80 nineteenth century 
duotone photographs of Kwakiutl villages 
and potlatch ceremonies place the 
regalia in context. 
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vage community accomplished a feat af- 
ter the bombing of Pearl Harbor almost as 
dramatic, and easily as portentous, as the 
attack itself. Within several frenzied 
months, they raised and sent back into 
action the majority of ships considered 
total losses on December 7. 
Among the fatal flaws of the Pearl Har- 

bor attack, besides missing the aircraft 
carriers (which were at sea) and the avia- 
tion fuel depots, was neglecting the ship 
repair facilities in favor of the more imme- 
diate gratification of seeing battleships in 
flames. Hardly six months passed before 
the reconstituted Pacific Fleet delivered a 
blow at Midway that eliminated any seri- 
ous chance that the Japanese Imperial 
Navy would launch another major offen- 
sive. Most of the Japanese aircraft carriers 
and their crews, the backbone of the at- 
tack on Pearl Harbor, took their turn on 
the seabed in 14,000 feet of water, far 
beyond any hope of salvage. 
We are now at the fantail, the very 

stern, where the Arizona narrows mark- 
edly and again becomes identifiable as a 
ship, even in the low visibility. The flag- 
staff hole is empty now, as the flag— 

A fork lies amid debris in the ship’s galley. 
Larry Murphy; National Park Service 
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spattered with oil, water, and blood—was 
removed by two Arizona survivors in the 
aftermath of the attack. The orange buoy 
bobbing on the surface here is only a few 
feet from our heads. 

I let the regulator fall from my mouth 
and breathe in the fresh air as the waters 
part around me. There is the odor of fuel 
oil mixed with sea salt and, as I run my 
fingers over the mask strap on the back of 
my head, a slightly viscous feeling to my 
hair. The long, translucent rainbow of oil 
trails toward the entrance of Pearl Har- 
bor, pushed gently by the prevailing north- 
easterly winds. 

I part company with Dave and Otto and 
swim on the surface back under the me- 
morial to a place where the twisted steel is 
only a few feet underwater. This is my 
favorite place to take a break during work- 
ing dives on the Arizona. Standing on the 
tips of my fins in chest-deep water and 
leaning against the jagged remains of a 
bulkhead that used to be part of the ship’s 
galley, I can hear voices in the memorial 
through the slap of the waves. There are 
times when I feel that the voices from 
below may be louder than the ones from 

above. I can imagine 1,177 young men 
joking, flexing their muscles, feeling im- 
mortal at 8:00 a.m. on a sunny Hawaiian 
morning. Ten minutes later they would be 
consumed in an inferno, transformed in- 
stantly into the stuff of history. 

The latest visitors have trailed in from 
the tour boat and are orienting themselves 
to the spectacle of rusted metal that 
stretches below them. From my vantage 
point in the shadow of the white, arching 
memorial, I can observe them as they 
stroll along a promenade over my head, 
but I myself am visible from only a few 
points of the walkway. A child looking 
through the railing at knee height spies me 
and tries to convince his mother that a 
man’s head is sticking out of the tangle of 
wreckage in the water beneath them. She 
knows better and, never glancing in my 
direction, explains me away as she has 
other figments of her son’s overactive 
imagination. 

Yellow and purple leis have been tossed 
onto the ship by a group of Japanese. The 
flowers float by me, carried in the current, 
their brilliant colors only slightly subdued 
by the effects of the oily water. O 
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ACV TEMES GU BoE 

Sunday, Nov. 24-Wednesday, Nov. 27, 1991; 8 p.m.—10 p.m. (ET) on PBS 

Thanksgiving Day, Nov. 28, 1991; 10 a.m.-6 p.m. (ET) on PBS 

(Check local listings) 

LAND OF THE EAGLE is an eight-part television 
series that celebrates the magnificent natu- 
ral history of North America. A unique part 
of the series’ story involves the encounter 
between Native Americans, who sought to 
live in harmony with the land, and early 
European settlers, who sought to tame it 
and exploit its riches. 
Hosted and narrated by George Page, 

B. Reitheman 

LAND OF THE EAGLE provides a rich look at the 
wildlife of this continent from East to West, 
beginning at Chesapeake Bay and the 
Appalachians, then to the great forests of 
Canada, south to Florida’s rich wetlands, 
across the Great Plains, into the majestic 
Rockies, down to the desert Southwest, 
north to Alaska, and finally to the golden 
coast of California. 

PROGRAM ONE 
The Great Encounter 
Sunday, November 24 at 8 p.m. and Thursday, November 28 
(Thanksgiving Day) at 10 A.M. (et: check local listings) on PBS. 

B efore Columbus’ first expedition, the native peo- 
ple who inhabited North America had been suc- 
cessfully hunting and farming across the 

continent, living with deep respect for wildlife. As. 
The Great Encounter illustrates, however, the 
Europeans who first settled here thought differently. 
Their eyes held visions of unlimited profit and long- 
term prosperity from the wealth of natural resources 
available in this, the “new world.” 



PROGRAM TWO 
Confronting the Wilderness 
Sunday, November 24 at 9 p.m. and Thursday, November 28 
(hanksgiving Day) at 11 A.M. (ET; check local listings) on PBS. 

rench traders, venturing north in search of a trade 
Pict to the Orient, found the St. Lawrence River 

instead — and more opportunities for profit. 
Lustrous pelts of beaver provided more than enough 
inspiration for ambitious traders, but European- 
imduced smallpox decimated their Native American 
partners and time brought confrontation with British 
rivals. 

PROGRAM THREE 

Conquering the Swamps 
Monday, November 25 at 8 p.m. and Thursday, November 28 
@nanksgiving Day) at 12 noon (Et; check local listings) on PBS. 

onquering the Swamps moves south, to Florida, 
where wild rumors of “El Dorado” — The City 
of Gold — enticed Spanish conquistadors to 

investigate. They found mangrove forests, magnifi- 
cent birds like the great egret and pelican, and “el lig- 
ators,” (alligators). The program captures these 
formidable reptiles tenderly caring for their babies. 

PROGRAM FOUR 
Across the Sea of Grass 
Monday, November 25 at 9 p.m.and Thursday, November 28 
(Thanksgiving Day) at 1 p.m. (et; check local listings) on PBS. 

cross the Sea of Grass moves into the heart of 
A the continent. Explorers Meriwether Lewis 

and William Clark were awed by the endless 
horizon of the prairie. There they found prairie dogs, 
grizzly bear, and buffalo, all living on the treeless 
hills and plains. 

PROGRAM FIVE 
Into the Shining Mountains 
luesday, November 26 at 8 p.m. and Thursday, November 28 
Thanksgiving Day) at 2 p.m. (Et; check local listings) on PBS. 

| he taming of North America moved further 
westward. As they pushed on, pioneers met an 
awesome sight — the Rocky Mountains — a 

auge obstacle to westward expansion. Into the Shining 
Mountains examines the Rockies’ rich and varied ter- 
ain, from golden meadows to the frozen peaks. For 

lative peoples here, these mountains were places of 
20werful spirits. 

>-ROGRAM SIX 

ving on the Edge 
uesday, November 26 at 9 p.m. and Thursday, November 28 
Thanksgiving Day) at 3 p.m. (et; check local listings) on PBS. 

iving on the Edge chronicles early and contempo- 
| tery settlements in the American southwest, 

where sizzling sun and the lack of water chal- 
enge all that live there. The plants and wildlife live 

ADVERTISEMENT 

in balance with the climate. Giant cacti, gila monsters, 
rattlesnakes, and scorpions are a few of the unique 
species that call the Sonora desert home. 

PROGRAM SEVEN 
The First and Last Frontier 
Wednesday, November 27 at 8 p.m. and Thursday, November 
28 (Thanksgiving Day) at 4 p.m. (Et; check local listings) on PBS. 

T he First and Last Frontier highlights Alaska’s spec- 
tacular wildlife and its current conflicts over oil 
and other exploitable resources which threaten 

its pristine wilderness. 

PROGRAM EIGHT 

Searching For Paradise 
Wednesday, November 27 at 9 p.m. and Thursday, November 
28 (Thanksgiving Day) at.5 p.m. (et; check local listings) on PBS. 

earching For Paradise is both an historic and con- 
temporary look at the land along the Pacific 
Ocean that came to be known as California, after 

a mythic queen called “Caliphia.” 

LAND OF THE EAGLE, a “Nature” special presentation, is a production of 

Thirteen/WNET in New York, in association with BBC Bristol. “Nature” is 

funded by underwriting grants from American Gas Association 

(A.G.A.); Siemens Corporation, a high-technology and electrical engi- 

neering company; and Canon, U.S.A., Inc. A companion book to LAND 

OF THE EAGLE, by Robert McCracken Peck, is available at bookstores 

from Summit Books, The series may be purchased by Time-Life Video 

and Television by calling 1-800-334-9933. BBC Executive Producer, 

Peter Crawford; Co-production series producer, Linda Romano; 

Executive. Editor for “Nature,” George Page; Executive Producer for 

“Nature,” David Heeley. 

Ron Shade 



REVIEWS 

Something New Out of Africa 
by Peter J. Jarman 

Richard Estes’s book, The Behavior 
Guide to African Mammals, fuels an an- 
cient and continuing European fascina- 
tion with Africa and its wildlife, and it 
does so in a way that is novel and success- 
ful. Almost 2,000 years ago, Pliny the El- 
der, in his Historia Naturalis, reported a 
saying among the Greeks: “Africa always 
offers something new.” Pliny himself 
brought together all that was then known 
about African mammals. Until well into 
the Renaissance, the classical writers were 
Europe’s only source of knowledge about 
the large mammals of Africa. As Euro- 

THE BEHAVIOR GUIDE TO AFRICAN 
Mammals: INCLUDING HooFED Mam- 
MALS, CARNIVORES, PRIMATES, by Rich- 
ard Despard Estes. University of Califor- 
nia Press, $75.00; 611 pp., illus. 

pean explorers, beginning in the fifteenth 
century, penetrated the African hinter- 
land, they rediscovered the animals re- 
ported by Pliny and other classical writers. 

With nineteenth-century colonization 
of Africa, Europeans behaved like landed 
gentry, sequestering the right to hunt 
“game” and often punishing the indige- 
nous people for hunting the same animals 
for food. In the late nineteenth and early 
twentieth centuries, sport hunters tra- 
versed the continent, shooting hundreds of 

An adult female baboon and a juvenile groom an adult male. 
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animals and deliberately seeking out un- 
explored and unhunted country in the 
hope of shooting the best trophies. Afri- 
ca’s mammalian fauna, still so largely in- 
tact, diverse, and dramatic, supported the 
European and American growth of public 
museums and zoos. From these grew our 
knowledge about the kinds of mammals 
Africa contained and how those animals 
lived. Children remembered the elephant 
or lion or giraffe or zebra they had seen at 
the zoo. Visitors to natural history muse- 
ums held those mammals poised forever in 
their dream of Africa. 

Those who had the money, leisure, and 
means to travel turned to the real Africa to 
re-create those dreams. There were two 
kinds of visitors: biologists, drawn to the 
opportunities for research offered by the 
diversity and sheer abundance of African 
mammals, and tourists, who wished to ex- 
perience the excitement or aesthetic de- 
lights of the wildlife. Tourism and science 
have now joined forces in the struggle to 
conserve wildlife and set aside parks. 
Through books, film, and television, the 
public of the Western world—potential 
tourists every one—now realize that there 
is more to seeing an animal than merely 
identifying it. They expect that the animal 
will do something interesting, describable, 
and explicable. 

Estes’s book has grown out of this back- 

Daniel Otte 

ground. He records in the preface that as a 
child he was inspired by Carl Akeley’s 
dioramas of African “big game” at the 
American Museum of Natural History. 
He made it to Africa as a research biolo- 
gist and later became a tour leader. 
Watching tourists in Ngorongoro Crater 
ticking off animals’ names on their check- 
lists but ignoring the animals’ behavior, he 
resolved in 1967 to write a field guide to 
help tourists understand what the animals 
were doing. 

However, Estes also wanted his book to 
serve as a reference work for behavioral 
scientists. Colleagues, he acknowledges, 
have questioned whether the same book 
can serve both readerships and both pur- 
poses. Estes robustly retorts that it can, 
and in many ways The Behavior Guide to 
African Mammals does succeed, al- 
though it requires a 600-page, two-pound, 
$75 volume to do so. This is not a cheap, 
lightweight pocket guide. 

Nor is the writing light. It is loaded with 
special terms (which take on added mean- 
ings if italicized) and written in a strict 
and repetitive format. Tourists will have 
to work to get full use of the book. They 
must read the introductory “Guide to the 
Guide” chapter simply to learn how to use 
the book. They must learn their way 
around it, and then they must learn to 
interpret descriptions of behavior. 

Although the book does not contain 
photographs, Daniel Otte’s numerous 
drawings help greatly. They illustrate a 
huge range of postures, actions, and activi- 
ties, which have been chosen as being ei- 
ther characteristic of one species or typi- 
cal of many. They come in a pleasing 
variety of styles (silhouette, sparse outline, 
ink wash, pencil shaded), and most are 
admirably clear. Many of the pencil 
sketches are full of action and atmo- 
sphere; for example, a springbok pronking 
(yes, that’s the sort of technical term you 
have to look up in the glossary, where it 
says: “See stotting”), or a pair of bat-eared - 
foxes “stressed by the presence of the ob- 



American Museum of Natural History 

Trans-Siberia 
Soviet Far East to Moscow by Luxury Private Train 

June 9-26, 1992 

The legendary Trans-Siberia, the world’s longest rail line, was the Czar’s main link 
between the Far East and Europe across the vast Russian Empire. With a team of fas- 
cinating lecturers, come aboard the Russia, a luxury train exclusively chartered for 12 
days by the AMNH. The Russia boasts three fine restaurants, each featuring a different 
type of authentic regional cuisine. Public spaces and each private cabin are exception- 
ally comfortable due, in part, because the Trans-Siberia is a wide gauge railroad 
affording extra space. 

This historic journey features dramatic scenery and plenty of time to explore an- 
cient cities, traditional Russian villages and areas of great natural beauty. You will 
explore the Russian Republic’s entire length at a time "when history is in the making." 
Join us! Highlights include: 

Ulan Bator, Mongolia, founded in 1639 as the residence of the Mongolian Dalai Lama. 

Magnificent Lake Baikal, the deepest and most biologically diverse lake in the world. 

Landscapes of rugged snow-capped mountains, vast Siberian forests and barren steppes. 

Moscow, an ancient city with such architectural wonders as St. Basil’s Cathedral and the extraordinary cathedrals 

and palaces of the world-renowned Kremlin. 

Sakhalin Island, a mountainous, forested island off the Pacific coast of Siberia. 

Vladivostok, the newly-reopened site of the Soviet Union’s main Pacific naval fleet. 

Khabarovsk, a picturesque city across the Amur River from the northern plains of China. 

Novosibirsk, founded as a settlement for railroad workers and now a city of colorful markets and historic 

monuments. 

Numerous tiny, remote, Siberian towns built along the railroad. 

Optional extension to St. Petersburg (Leningrad) available. 

For more information contact: 

American 
Museum of 
Natural 

B® History 

Discovery Tours 
Central Park West at 79th St. 

New York, NY 10024-5192 
Toll-free (800) 462-8687 

or in NYS (212) 769-5700 
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Natural History Cruises on the Back-Country Vessel, 
WILDERNESS EXPLORER, for actively exploring the 
best scenery, tidewater glaciers and wildlife areas 
of Alaska’s famous Inside Passage: Glacier Bay Na- 
tional Park & Admiralty Island National Monument. 
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Glacier Bay 
TOURS AND CRUISES 

Or write: 520 Pike St., Suite 1610, Dept. 4123, Seattle, WA 98101 
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Working 
Ue, Replica of $116.00 + $4.00 Shipping 

ones used years ago in Lumber Camps and Threshing Runs. 
Comes complete with Brass Boilers, Copper Steam Pipes, Steel 
Fire Box, Cylinders, Pistons and Whistle that actually blows, 
made of brass. Uses water and burns solid fuel. Takes 3 to 5 
minutes to raise steam, then will go 1/3 of amile, self-propelled. 
Develops 1/15hp, 3000rpm, 10" long, 7" high, 5" wide, weight 
4-1/2lbs. Made in England. A real work of art, gleaming and 
beautiful. $116.00 + $4.00 shipping. Order Toll Free 1-800- EAST deli ia UPS 821-5157 or by mail. 
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server’s vehicle.” Sadly, the computer- 
drawn maps are less clear, and some spe- 
cies’ distributions are hard to discern. 

Estes has not tried to cover all species 
within the “hoofed mammals, carnivores, 
primates” of the title. Instead, he has se- 
lected those that are “most commonly 
seen in Africa’s wildlife parks and re- 
serves.” In fact, the selection leans 
strongly toward the larger species of sa- 
vanna and plains, which no doubt reflects 
where tourists currently go. Estes has evi- 
dently drawn upon his own years of experi- 
ence of what one is likely to see. Forest and 
desert species receive less attention. 
Among the carnivores, the behavior of 

many of the viverrids (the genets, civets, 
and mongooses) is described. Tourists do 
want to know about the mongooses they 
see by day and the genets and civets 
around their lodges and campsites at 
night. Most field identification guides 
have hitherto overlooked these active and 
endlessly delightful smaller mammals. 
The African wildcat and black-footed cat 
are also described, although neither is 
“commonly seen.” 

Of the scores of primate species in Af- 
rica, only two bush babies, four monkeys, 
and two apes receive detailed treatment. 
Perhaps few tourists are shown the many 
other monkeys, but scientists must be dis- 
appointed by the small selection. How- 
ever, good general sections on the order of 
Primates and its families do much to com- 
pensate for that. 

Hoofed mammals are well covered, and 
the text that deals with them is lively and 
readable. Estes himself has researched the 
behavior of several species of antelopes. 
“Sexually excited bulls,” he writes, de- 
scribing firsthand the wildebeest in rut, 
“call at twice the normal tempo and may 
become so worked up that they literally 
froth at the mouth.” Massed herds in the 
rut make “a continuous humming and 
croaking like a chorus of giant frogs.” 

Estes examines each antelope species 
and compares habitat, food, size, body 
shape, coloring, degree of difference be- 
tween male and female, and tendency to 
live alone or in groups. He demonstrates 
that in solitary species, males and females 
tend to look alike, and individuals tend to 
be smaller, to live in dense habitat, and to 
have rounded backs, concealing coloring, 
and short horns. Here Estes comes closest 
to showing his readers why particular 
forms of behavior suit each species’ way of 
life. 

Could the guide offer more help in 
where and when to look for behavior? I 
have spent memorable hours at water 
holes watching elephants playing, wres- 
tling, even submerging, only to surface 

underneath another, startled member of 
the herd. At dusk, when elephant cows, 
calves, and attendant bulls usually drink, I 
have even witnessed courtship. It would 
be an easy and useful tip to suggest water 
holes at dusk as the best place to watch 
elephant behavior. 

From my own observations of impalas, I 
know that males most often roar, display 
with other males, and spar if they are in 
bachelor herds. Impalas in southern, but 
not eastern, Africa breed in a short, in- 
tense rut, when so much of the exciting 
behavior between males or between males 
and females can best be seen. Dawn and 
dusk are the times males will fight. What 
are the “best” times or places for seeing 
behavior? A table of the kinds of behavior 
to look for each month in different parts of 
Africa would have been a boon. 

In one sense, scientists and some dis- 
cerning tourists may find the book disap- 

“pointing. The idea for the book arose more 
than twenty years ago, and the approach 
reflects that era to some degree. While the 
guide identifies and names an animal’s 
behavior, there is no attempt to explain 
why such behavior exists. Take stotting, 
for example. This is the dramatic, stiff- 
legged, high-jumping gait of gazelles that 
have detected a predator such as a wild 
dog. Stotting is illustrated and mentioned 
several times as “expressing excitement,” 
as “an alerting or warning signal,” and as 
having “an important antipredator func- 
tion.” But stotting makes gazelles very 
conspicuous. So why do they do it? Re- 
search addressing just this question has 
shown that the gazelles that can stott fast- 
est and longest are least likely to be killed. 
Far from being an altruistic expenditure 
of energy to warn others, stotting may bea 
way for a gazelle to show a predator that it 
is too fit to be worth chasing (see “Why Do 
Tommies Stott?” by Tim Caro, Natural 
History, September 1988). 

E. O. Wilson writes in the foreword: “If 
you know an animal’s behavior well, you 
know its essence.” I would substitute “un- 
derstand” for “know.” This book certainly 
gives unparalleled access to knowledge of 
the behavior of Africa’s large mammals; I 
question whether it as readily brings un- 
derstanding within the reach of all read- 
ers. Nevertheless, it is a book that Pliny, 
the first great organizer and documenter 
of scientific facts, with his carefully ac- 
knowledged and referenced sources, 
would have loved. And the idea of a be-. 
havior guide is an excellent one—some- 
thing new out of Africa, indeed. 

Peter J. Jarman is head of the School of 
Natural Resources at the University of . 
New England in New South Wales. 



Dinosaurs 
For Your Collection... 

rannosaurus, King Tyrant Lizard * Cretaceous Period 
a7" x 22" 

racosaurus °® Cretaceous Period Mosasaurus °*. Cretaceous Period 

m7 x 22" : Size 17%" x 22" 

mntosaurus* ° Jurassic Period Archaeopteryx & Pterodactyl 

B77" x 22" Jurassic Period * Size 17/" x 22" 
ntifically known as Apatosaurus 

Charles R. Knight 
(1874-1953) 

“Charles R. Knight was the great artist of 
prehistoric life. So excellent and so domi- 
nant were his works that he virtually 
constructed our view ( both for laypeo- 
ple and professionals) of the appearances 
of dinosaurs and other ancient creatures. 
His images had as much influence as the 
words of any scientist. 
The wonderful, large-scale drawings of 
LIFE THROUGH THE AGES made the 
drama of ancient life palpable, and 
helped to make dinosaurs an icon of 
popular culture. It is a great pleasure to 
have these drawings available once again 
in such an impeccable edition.” 

—Stephen J. Gould 
HARVARD UNIVERSITY 

Now for the first time in nearly 50 
years, you can acquire these magnificent 
works by Charles R. Knight for your 
collection, or as a gift for a friend. The 
estate of the late artist has released these 
five reproductions of original charcoal 
drawings from Knight’s classic book, 
LiFE THROUGH THE AGES. 
This is the first of three series to be pro- 
duced under the supervision of the - 
American Museum of Natural History. 
The prints measure 16" x 20" and are 
reproduced on archival paper. They can 
now be purchased individually matted, 
or all five unmatted prints can be pur- 
chased in a hard-shell portfolio. 

ORDER FORM 
To order by credit card call: 

1-800-437-0033 
Mon.-Sat. 7a.m.-7p.m. (EST) 

We accept Mastercard and Visa. 

NATURAL HISTORY PRINTS 
CENTRAL PARK WEST @ 
79TH STREET, NEW YORK, 
NEW YORK 10024-9981 

Please send: 

MATTED PRINTS: 

——— Tyrannosaurus Styracosaurus 

Brontosaurus _— Mosasaurus 

Archaeopteryx & Pterodactyl 
I enclose $50.00 for each matted print 
indicated above. 

PORTFOLIOS: (Special Gift Price) 
Portfolios(s) @ $175.00 ea. 

SHIPPING AND HANDLING INCLUDED. 

SEND PRINTS/PORTFOLIOS TO: 

Name 

Address 

City 
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Art/Crafts 
ACCURATE CAVE ART TRANSCRIPTS. Free booklet 
available. Gallery of Prehistoric Paintings, 1202'Lexing- 
ton Ave., Suite 314, New York, NY 10028 

AFRICAN MASKS AND FIGURES, $150-$350, request 
photos, McCoy Imports, Liberty, NY 12754 

ALL NEW CROSS-STITCH DESIGNS from Mads Stage 
Fan Club. Inquire. Box 39, Florham Park, NJ 07932- 
0039 

ECUADORIAN JEWELRY, wooden and woolen handi- 
crafts. SASE for price list. Inti, Box 335, Leeds, AL 
35094 

FREE CATALOG AFRICAN ANIMAL PAINTINGS. 
George M. Prout, 419 46th St. West, Bradenton, FL 
34209 Ph. (813) 746-9286 

OPPORTUNITY to own rare New Guinea Artifacts. 
Genuine masks, carvings, jewelry. Limited supply. 
Free catalog. Crossroads, 2476 Bolsover, Suite 464-C, 
Houston, TX 77005 

QUALITY ETHNOGRAPHIC ART FROM “East Meets 
West’, Ltd., P.O. Box 103, Pittsford, VT 05763-0103. 
Our low overhead lets us bring you extraordinary na- 
tive arts and crafts from around the world at low “‘rural’”’ 
prices. Photos of art objects available upon request. 
Think of us for unusual holiday gifts. Gift certificates 
available in any amount. For any purchase of $50.00 
receive a free 1992 Indian Arts and Crafts Calendar. 
Call our toll-free number, 1-800-443-2242 and discuss 
your requirements with a trained anthropologist, who 
will help expand your gift ideas. Visa and Mastercard 
accepted. 

Books/Publications 

BOOKS ON AFRICA, SAFARIS, TRAVEL GEAR. Rafiki 
Books, 45 Rawson Ave., Dept. NH, Camden, ME 04843 
(207) 236-4244 

Bargain Books 
Save up to 80% on publishers’ overstocks, imports, 

i remainders. Choose from up to 8,000 titles including f 
600-1,500 new arrivals each month! Nature, Cooking, 

i Gardening, History, Art, Fiction, Science—something for fl 

J] ovoack guarantee. wate ton” FREE CATALOG i 
L Hamilton 80x 15-741, Falls Vilage CT06031 
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DISCOVER DARWINIAN EVOLUTIONARY ASPECTS 
of Love. Helpful in clinical treatment of Love problems. 
Finding Love in a Cold World by Sheldon Cholst, M.D. 
230 pp. $14.95 ppd. (ISBN 0931174015) at Bookstores 
or Beau Rivage Press, 7 E. 14th St. (Suite 1112), NYC 
10003 (212) 989-1625 

FREE ILLUSTRATED CATALOG of over 250 Books for 
Nature Lovers. Identification guides, reference works, 
studies and more on animals, plants, marine life, birds, 
more plus posters and postcards on nature subjects. 
Most $3.95 to $10.00. Write Dover Publications, Dept. 
A285, 31 E. 2nd Street, Mineola, NY 11501 

AUTHORS WANTED BY 
NEW YORK PUBLISHER 

Leading subsidy book publisher seeks manuscripts 
of all types: fiction, non-fiction, poetry, scholarly 
and juvenile works, etc. New authors welcomed. 
Send for free, illustrated 32-page brochure W.82 
Vantage Press, 516 W. 34 St., New York, N.Y. 10001 

OLD MAPS. Museum facsimiles of colonial and 19th 
century American maps. 145-item catalog, $2.00. His- 
toric Urban Plans, Box 276, Ithaca, NY 14851 

PUBLISH YOUR BOOK! Join our successful authors. 
All subjects invited. Publicity, advertising, beautiful 
books. Send for fact-filled booklet and free manuscript 
report. Carlton Press, Dept. NHW, 11 West 32 Street, 
New York 10001 
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WE'LL PUBLISH YOUR BOOK! Our 45 years experi- 
ence will help you to success. Send Manuscript or 
outline for free information and evaluation. Rivercross 
Publishing, Inc., Dept. NH, 127 East 59th Street, New 
York, NY 10022 

YESTERDAY'S BOOKS LOCATED, no obligation, Out- 
of-State Book Service, Box 3253J, San Clemente, CA 
92674-3253 (714) 492-2976 

Education 

BECOME A PARALEGAL. Work with attorneys. Lawyer 
instructed home study. Free catalogue. (800) 362-7070 
Dept. LM124 

c------------ 
Make a career out of 

I your love of animals! 
I Home study prepares you for great jobs 

in animal care/veterinary assistance... 
helps you give your own pet top care, too. 
School of Animal Science: Dept.CM124 
2245 Perimeter Park + Atlanta, GA 30341 

A 
7 

FREE BOOKLET: 800-223-4542 4& t 

DINOSAUR, ANIMAL 
SEALIFE and SCIENCE 

Toys, Games and Beis for all ages. 
32 Page, Color 

a> FREE Educational Catalog 
CALL TOLL FREE 1-800-283-4457 

or 305-474-4457 or write: 
BOYD DESIGNS /2 Ne 

fr wy ~— Suite 335, 7027 West Broward Blvd. 
ae Sat Plantation, FL 33317 
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SPEAK SPANISH, FRENCH OR ANY OF 59 Lanquages 
as U.S. diplomats do using same self-study cassettes/ 
textbook. Nearly 50% savings! Free catalog. Call Audio 
Language Institute, 1-800-722-6394 

Employment Opportunities 

Ai JOBS. To $1,000 daily! Overseas. Stateside. Free 
List! Zincvo, Box 585, Dearborn, MI 48120 

AUSTRALIA WANTS YOU! Big Pay! Transportation! 
New Employment Handbook, $3.00. International, Box 
5730-RY, Lighthouse Point, FL 33074 

BECOME A FEDERAL PARK RANGER next summer. 
Updated publication $5. ‘Ranger,’ Box 331114, Fort 
Worth, TX 76163-1114 

EASY WORK! EXCELLENT PAY! Assemble products 
at home. Call for information. (504) 641-8003 Ext. 6371 

ENVIRONMENTAL OPPORTUNITIES—Monthly bulle- 
tin lists environmental job openings throughout the 
U.S. Free details: EOV, P.O. Box 4957, Arcata, CA 
95521 
eee 
GET PAID FOR READING BOOKS! $100 per book. 
Send name, address to Calco Publishing (Dept. C- 
181), 500 South Broad, Meriden, CT 06450 
———— eee 
MOUNTAIN WEST ENVIRONMENTAL OPTIONS. Al- 
pine to aquatic employment! MWEO-4R, 2257S Zeno- 
bia, Denver, CO 80219 1-303-936-0270 

ee ee eee 
OVERSEAS—ALL OCCUPATIONS! Worldwide Direc- 
tory and complete information—$3.00. International 
pporunities, Box 5730-RY, Lighthouse Point, FL 
33074 
ee ee eee 
ROCKY MOUNTAIN EMPLOYMENT NEWSLETTER! 
Current openings—All occupations—Western U.S. 
Free details... 703 S. Broadway #100-NC, Denver, 
CO 80209 (303) 988-6707 

ee 

Financial 
a 
LET THE GOVERNMENT FINANCE your small busi- 
ness. Grants/loans to $500,000. Free recorded mes- 
sage: (707) 449-8600. (LA1) 

re Market___ 
Government Surplus 

IS_IT TRUE...JEEPS FOR $44 through the 
U.S.Gov't.? Toll Free 1-800-467-8585 Ext. S-6371 

Merchandise/Gifts 

Shirt 
Three color design! Tyrannosaurus Rex in & - 
charging profile. Sizes S,M,L,XL. Tee...$17.00, 7 
Sweatshirt...$26.00. FREE T-REX POSTER each order! Send 
Check/MO to: Hill Design, 5939 N. 108th Ct, Omaha, NE 68164 

CALIFORNIA POEMS. Wonderful collection of poems 
about California. Great Christmas present. $10. John 
Buchman, 4103 Camellia Ave., Studio City, CA 91604 

FINE QUALITY HOLIDAY GIFTS. Leather Passport 
Case: Rich, burgundy leather. Features solid brass 
plate imprinted with U.S. Seal and initials (specify), 
$21.95. Child's Backpack: 14°x14%”" sturdy canvas. 
Personalized. Red or navy. Specify first name and 
color, $11.95. Digital Pedometer: Accurately measures 
walking/jogging distance. Light, compact, $14.95, 
Golfer's Gift Set: Solid brass green repair tool and ball 
marker. Engraved. (Specify initials), $9.95. Add $3 S&H 
to total order. Hundreds of delightful, unusual gifts and 
stocking-stuffers. Color catalog $1. (Refundable with 
order). Send check or MO to: Family Tree Merchandise, 
637 Wyckoff Ave., Suite 274, Wyckoff, NJ 07481 

METEORITES—RARE SPACE ~ COLLECTIBLES. 
Unique gift idea. Authenticity guaranteed. Color cata- 
log $2. Bethany Sciences, Box 3726-N, New Haven, CT 
06525 

NATURE JEWELRY CATALOG, moderate price, hand- 
engraved in 10K and sterling. Colorado Gold, Dept. N, 
Box 3190, Highmar Station, Boulder, CO 80307 

Miscellaneous 

LEARN SELF-MOTIVATION and become joyous with 
Walt Browne's Self-Awareness Association, 8123 East 
48th Street, Tulsa, OK 74145 (918) 665-7773 

PENFRIENDS—ENGLAND—USA. Make lasting friend- 
ships. Send age, interests. Free reply. Harmony, Box 
82295NH, Phoenix, AZ 85071 

ee ee 

Music 
ee 
ABOUT MUSIC. Music lovers are talking about this very 
different catalog of audio and video cassettes you 
won't find anywhere else. For your free copy write: 
Audio-Forum, Dept. 754, Guilford, CT 06437 
————— ee SE eee 
EXCITING MUSIC FROM ALL OVER THE WORLD. An- 
des, Africa, India, World Music Jazz. Write for free 
catalog of cassettes and compact discs. Music of the 
vit Dept. N, P.O. Box 3667, Chapel Hill, NC 27515- 

Photo/Optical 

10x40BGA 
From Germany- aus JENA 

Experience the Ultimate 
eel i) BRILLIANCE & 

CLARITY! 

aus JENA The world’s finest in 
Porro & Roof sporting optics is now: 
Prism available. 

Binoculars Europtik, Ltd 
Military PO Box 319NH © 

Binoculars Dunmore, PA 18509 
Riflescopes (717) 347-6049 

BINOCULAR SALES AND SERVICE. Repairing binocu- 
lars since 1923. Alignment performed on our U.S. Navy 
collimator. Free catalog and our article “Know Your 
Binoculars,” published in Audubon Magazine. Mirakel 
Optical Co., Inc., 331 Mansion St., West Coxsackie, NY - 
12192 (518) 731-2610 



TSN-2 & TSN-4 
¢ 77 mm OBJECTIVE LENS 
* HIGH OPTICAL QUALITY 
¢ EXCEPTIONAL 

| BRIGHTNESS, CLARITY & 
SHARPNESS 

; * FULL RANGE OF 
i 

; 
: 
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EYEPIECES 

For catalog, call (518) 664-2011 or write to: 

Optics Headquarters for 
the Bird Watcher 

A Division of Sporting Optics Inc. 
PO Box 4405N Halfmoon, NY 12065 

Heal Estate 

ABUNDANT WILDLIFE: Deer, Bear, Grouse, Ducks, 
Beaver, Mink, Trout stream. 427 acres in Minnesota 
lake country. New earth sheltered two bedroom house 
(218) 573-3921 

iN LOCATING A WORTHWHILE FORESTLAND invest- 
ment ‘finding’ a property for sale is the simplest part 
of the process. Let us be your advocate for acquisition 
of superior forested properties. For sample prospectus 
contact: Appalachian Investments, Buyer Brokerage, 
P.O. Box 206, Weston, WV 26452 Fax (413) 625-8365 

WHY RETIRE TO FLA? Over half of North Carolina 
retirees came from Florida—learn why! North Carolina 

If & lake homesites fromm only $10,900. Free litera- 
ture. 1-800-768-7358 

Rentals 

TOBAGO, RENT PRIVATE COTTAGES ON BEACH 
Snorkeling, ot fishing, scuba. Bird watcher’s 
ee Brochure. Charles A. Turpin, Charlotteville, 

obago, West Indies (800) 525-6896 

Resorts 

BELIZE—RUM POINT INN—small beachfront resort on 
the Caribbean. Spacious private cabafias. Library. Din- 
ing room featuring tropical taste treats. Snorkel or Dive 
Plus Mayan ruins, Cockscomb Jaguar Reserve, Birds. 
Photographic Safaris. Bevier, Placencia, Belize. 011- 
501-62-2017 or (504) 465-0769 

SPRING ON BEQUIA: Distinctive ten room hillside hide- 
away on beautiful 200 year old Caribbean plantation. 
Bequia, St. Vincent Grenadines. Secluded beach, 
pool, tennis, excellent cuisine, tranquility. Box 19251A, 
Minneapolis, MN 55419 (612) 823-1202 

Tours/Trips 

i Airfare from J 
4 other cities avail. 

Fe ee 
ADVENTURE CALLING! Outstanding wildlife safaris in 
Kenya, Tanzania, Botswana and Zimbabwe. Low cost 
camping or deluxe. Teeming wildlife, stunning photog- 
raphy. Fascinating options: track gorillas, climb Kill- 
manjaro, visit Vic Falls. Galapagos! Swim, sail, snorkel 
and hike Darwin's ‘Enchanted Isles.”’ Choice yachts. 
Exotic wildlife, haunting landscapes. Amazon Jungle/ 
Machu Picchu options. Costa Rica! Rainforest and jun- 
gle expeditions alive with dazzling birds, tropical wild- 
life and smoking volcanos. Small groups, expert 
guides. Over 3 avgenioe? departures. Free Bro- 
chures! (800) 525-6772. Special Interest Tours, 134 W. 
26 St. (C) NY, NY 10001. 

GALAPAGOS 
Te eu taeel Ce MohT ML ae rete 
naturalist will sail by yacht to explore more islands 
than any other Galapagos expedition. 60 trip 
[ol le area) ore Mae Tod eats ee 

Inca Floats 415-420-1550 
1311-N 63rd St., Emeryville CA 94608 

ADVENTURES IN AFRICA! Economical camping safa- 
ris, Classic lodge safaris, Kilimanjaro climbs, gorilla 
tracking, London/Nairobi overland, Egypt, more. Free 
24 page color brochure. Himalayan Travel, Box 
481-NH, Greenwich, CT 06836 (800) 225-2380 

SIERRA MADRE TRAINS 
Copper Canyon / San Miguel Allende 
TraintocanyonlargerthanGrand | Train over Old Spanish Silver 
Canyon continuing to Sea of | Route. Colonial Historic tours. 
Cortez. Mountain lodges, pine | Tula Toltec archaeology. 
forests, Tarahumara Indians. | Monarch butterfly sanctuary. 

Brochure 1-800-225-2829 w-F 9 a.m.-6 p.m. central 
Columbus Travel, 6017 Callaghan Rd. « San Antonio, TX 78228 

ADVENTURE WITH THE PACIFIC GRAY WHALES in 
Baja. Join museum naturalists on a 9-day sea voyage 
(105’ boat) departing March 11, 1992. Land on four 
islands, see elephant seals, spend 3 days in San 
Ignacio Lagoon among the gentle giants. Cabrillo Ma- 
rine Museum, 3720 Stephen White, San Pedro, CA 
90731 (213) 548-7563 

AFRICA! Experience the wonderful wildlife spectacle of 
the Serengeti during wildebeest calving season next 
February. Plus year-round natural history, photo work- 
shops, and private safaris to east and southern Africa 
at affordable prices. Free catalog. Voyagers, Dept. NH- 
11, Box 915, Ithaca, NY 14851 (800) 633-0299 

AFRICA: Personalized safaris. Kenya, Tanzania, 
Rwanda, Ethiopia, Eastern Zaire, Burundi, Botswana, 
Zimbabwe. Kenya Consultants, Box 216, Mt. Tremper, 
NY 12457 (800) 541-2527 

ALASKA: Adventure travel and deluxe fishing lodge. 
Alaska's premier small group safaris and world class 
fishing. Great Alaska Fish Camp and Safaris, 1-800- 
544-2261, HC01 Box 248, Sterling, AK 99672 Brochure/ 
Video 

ALASKA WILDLAND ADVENTURES operates some of 
the most highly regarded natural history tours in 
Alaska. The trips feature small group experiences com- 
bining safe and fun outdoor adventuring with the secu- 
rity of professional tour guides. Travelers are taken 
beyond the ordinary activities of conventional bus 
tours and cruises. Visit Denali National Park, Kenai 
National Wildlife Refuge, Kenai Fjords National Park 
along with other destinations. Over fifty departures. 
Operating since 1977. For a 20-page color brochure 
write: Alaska Wildland Adventures, Box 389-HN, 
Girdwood, AK 99587, or call (800) 334-8730 
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AMAZON. General and specialty expeditions led by 
author/guides Milly Sangama and Paul Beaver, Ph.D., 
1824 N.W. 102nd Way, Gainesville, FL 32606 

I CDAILANJD 
INDONESIA 

Southeast Asia . . . Superior Group/ 
It’s All We Do! Independent Travel 

Bolder Adventures 

1-800-397-5917 sncecatsog 
Call for 

FREE Catalog 

AUSTRALIA/NEW ZEALAND WALKABOUTS: 
Personalized tour programs featuring nature, hiking 
and the outdoors. Enjoy hiking and camping safaris, 
lodge stays, and island resorts in New Zealand's sce- 
nic National Parks, and Milford Track; Australia's Out- 
back, Tropical North and Great Barrier Reef. Pacific 
Exploration Co., Box 3042-N, Santa Barbara, CA 93130 
(805) 687-7282 

AFRICA 
10 Years of E Tented Safaris to 
Quality tO Kenya, Tanzania, 
Natural History Rwanda & 
Trips Worldwide. 900 351-5041 Botswana. 

P.O. Box 3656-C9, Sonora, CA 95370 

BORNEO, BALI, KOMODO ISLAND Orangutans, Ko- 
modo Dragons, Balinese Culture. In-depth natural his- 
tory and photographgic trips. Voyagers, Dept. NB-11, 
Box 915, Ithaca, NY 14851 (800) 633-0299 

CARIBBEAN RAINFOREST. Hiking vacations, tropical 
birdwatch, snorkeling—discover Domenica’s pure 
mountains, freshwater lakes, waterfalls, 365 rivers. 
Earth Tours Ltd., (212) 675-6515, 93 Bedford St., NYC 

GALAPAGOS 
GEO First Class Yacht 10 Years of 

Quality EXPEDITIONS Cruises with 
Natural History Naturalist 
Trips Worldwide. 800 351-5041 Guides. 

P.O. Box 3656-C9, Sonora, CA 95370 

ex Die =—-D 

“COSTA RICA? BELIZE? VENEZUELA?” Unique, af- 
fordable nature adventures. From $599 (8d, all in- 
cluded). Forum Travel, 91 Gregory, Pleasant Hill, CA 
94523 (510) 671-2900 

GALAPAGOS! Excellent boats, small groups, licensed 
guides. In-depth natural history and photo trips includ- 
ing mainland Ecuador and optional Amazon Basin ex- 
tension. Voyagers, Dept. NG-11, Box 915, Ithaca, NY 
14851 (800) 633-0299 

50% Off Hotel Rates! 
Your Best Travel Bargain 
Join Quest and 50% rates are easy to get! 

Call for FREE information 

1-800-782-9450 
& AM - 5 PM PST -- Ask for ext. 747 3416-8 

GALAPAGOS. Free info on-your-own Discovery Tours/ 
wildlife & photo workshops. Also the essential 250 pp. 
“how to” guidebook ($16.50 postpaid). Galapagos 
Travel, P.O. Box 1220, San Juan Bautista, CA 95045. 
(800) 969-9014. 

GALAPAGOS ISLANDS. 15 days including Espanola, 
Genovesa, Fernandina and some seldom visited loca- 
tions. Departures Jan 16, March 12, May 14 and Aug 
13, 1992. See Colley below for information. 
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GALAPAGOS ISLANDS. From $1785 including air. Ec- 
uador/Peru options and archeological tours. Joseph 
Colley. LAST, Inc.,.43 Millstone, Randallstown, MD 
21133 (301) 922-3116 

GALAPAGOS—Spectacular adventures at Incredible 
Prices. Small yachts, licensed naturalist. Weekly De- 
partures. Also: hiking, diving, charters. Forum Travel, 
91 Gregory, Pleasant Hill, CA 94523 (510) 671-2900 

UNIQUE DESTINATIONS 
- Cross the SAHARA Desert w. Tuaregs; or overland 

to TIMBUKTU, NAMIBIA, ETHIOPIA 
+ Visit pygmies of the CAR; BORNEO'S Dayak; 
Dani of IRIAN JAYA; Jivaros of the ECUADORIAN 
AMAZON; Dogons of MALI; Berbers of 
MOROCCO; Wodaabe Nomads of NIGER 

» View wildlife in Brazil's PANTANAL, COSTA RICA, 
PATAGONIA, GALAPAGOS, BOTSWANA 

* RAJASTHAN and Pushkar; KASHMIR; LADAKH; 
TURKEY arch. cruise; T. DEL FUEGO on horseback 

#e [URTLE TOURS 
9446 Quail Trail, Box #1147, Carefree, AZ 85377 

(602) 224-5804 

GUATEMALA, PERU, BALI-INDONESIA CRAFT Tours 
—Explore key cultural arts centers with folk art collec- 
tor/photographer Gordon Frost. Twenty-three years 
experience, Small groups. Contact: Gordon Frost, P.O. 
Box 2-NH, Benicia, California 94510 (707) 747-1316 

HOME EXCHANGE: Join domestic and international 
members for short and long-term travel. Invented City: 
(800) 788-6774, (415) 673-0347 (CA) 

Vag | ALASKA-GALAPAGOS 
2" TR UPON AU 

_AUSTRALIA - BELIZE 
Small groups led by Whale and 

Wildlife Journey Specialists 

BIOLOGICAL JOURNEYS 
1696N Ocean Dr., McKinleyville, CA 95521 

800-548-7555 

INDIA, NEPAL, TIBET, CHINA, THAILAND. Tours, treks, 
wildlife safaris, overland adventures. Huge range of 
trips. Affordable rates. Free 40 page color catalog. 
Himalayan Travel, Box 481-NH, Greenwich, CT 06836 
(800) 225-2380 
a ee 
JOURNEY WITH WHALES ALONG Baja California, 
Mexico aboard the Pacific Queen. Gray whales, ele- 
phant seals, dolphins, island, lagoon exploration; su- 
perb bird photography. Excellent crew and biologists 
8/9 day expeditions December-April. Pacific Queen/ 
Fisherman's Landing, 2838 Garrison Street, San 
Diego, CA 92106 (619) 726-2228: (619) 224-4965 

PERU—MACHU PICCHU—AMAZON—GALAPAGOS: 
Tours, treks, expeditions, cruises. Free brochure. Hi- 
malayan Travel, Box 481-NH, Greenwich, CT 06836 
(800) 225-2380 

ALASKA 
Birds ¢ Bears * Marine Mammals « Tidepools 

Pristine coastal wilderness, glaciers, nesting eagles, rookeries, fishing, The 
world’s best known photographers come to our deluxe lodge. Master chef, 
fresh seafood, winner of Harper's ’81 and ’89 Hideaway of the Year, 20 
years of operation. Professional guides/naturalists, $1950/person/5 days, 

Kachemak Bay Wilderness Lodge 
Box 956 NH, Homer, AK 99603 (907) 235-8910 

(RE)DISCOVER THE NEW WORLD! Galapagos, Costa 
Rica wildlife, trekking in the Andes, Patagonia over- 
land, Amazon cruises & lodges. Fixed departures and 
costumized itineraries. Conventional or remote des- 
tinations. Come with the specialists! Terra Adventures, 
Asie Nansen St., Forest Hills, NY 11375 (718) 520- 

Market 
“SPECTACULAR DESTINATIONS”: Americas, Europe, 
Africa, Asia, Pacific. 1256 ‘‘Classic and Unusual’’ 
Ecoadventures, Hiking. Biking. Forum Travel, 91 Greg- 
ory, Pleasant Hill, CA 94523 (510) 671-2900 

WHALES: BAJA MEXICO 
ADVENTURE VACATIONS SINCE 1974 

Lk A BY ML k A 
BAJA*EXPEDITIONS 

2625 Garnet Avenue, San Diego, CA 92109 f 
| Call for our free color brochure (619) 581-3311 or Toll Free 

1-800-843-6967 

SPERM WHALES AND AMAZON PARROTS. Join us on 
Dominica “the Nature Island” for a relaxing natural 
history vacation this winter. Expert guides, small 
groups, and wonderful warm sunshine. Free brochure: 
Seafarers Expeditions, Dept. NH11, P.O. Box 691, Ban- 
gor, ME 04402-0123 (207) 942-7942 

THE JUNGLES OF COSTA RICA. Take a journey back 
into time where every day is a different and exciting 
adventure. Free brochure. 1-800-trails-5 (305) 451-5344 

Video 

"MADAGASCAR" VIDEO TAPE. Wildlife and native 
people. Approx. one half hour. Several Lemur species. 
Great educational includes original continent forma- 
tion animation. $14.95. ‘India, Land of the Tiger’. Wild- 
life of India original half hour video. $14.95. Both Videos 
$25. Safari Films, Inc., 646 South Owl Dr., Sarasota, FL 
34236 

1906 EARTHQUAKE VIDEO AND BOOK. Send for free 
descriptive leaflet, New Quake Research, P.O. Box 21- 
0250, San Francisco, CA 94121 

Wanted 

FRANKLIN MINT SETS, coin and stamp estates. Will | 
pay top dollar. Send printed list with phone number to 
Stan Katz, P.O. Box 524-H, Cranford, NJ 07016, USA 
(908) 561-4697 

OLD TAPESTRIES, textiles, weavings, embroideries, 
Aubusson, Needlepoint, Oriental, European and Chi- 
nese rugs. Paisley & Kashmir Shawls. Please send 
color photos with size, condition and price to Renate 
Halpern Galleries, Inc., 325 East 79th Street, New York, 
NY 10021. Phone (212) 988-9316 

-_ 

Workshops 
ee SE ee eee 

TOUCH OF SUCCESS 
PHOTO WORKSHOPS 
Fun, educational, rewarding. Oriented 
toward publishing your work. Alaska, 

Olympic Rainforest, Africa, SW Indian Country, Indiana's 
Cataract Valley, Everglades, Okefenokee, Others. 
CTRL OU Sa eC Coy TTT es 
Lowell, FL 32663 Ph. (904) 867-0463. 

a 
RATES AND STYLE INFORMATION 

$3.40 per word: 16 word minimum. Display classified is 
$375 per inch. All advertisements must be prepaid. 
Rates are not structured for agency or cash discounts. 
All advertisements are accepted at NATURAL HISTO- 
RY's discretion. Send check/money order payable to 
NATURAL HISTORY to: The Market, NATURAL HIS- 
TORY Magazine, Central Park West at 79th St., New 
York, NY 10024. Direct any written inquiries to Eileen 
O'Keefe at the above address. Please include your 
personal address and telephone number, issue pre- 
ferred, and suggested category. Deadline—1st of the 
month, two months prior to cover date (the January 
issue closes Nov.1). Camera-ready art is required for 
display ads. A tearsheet or copy of the page with your 
ad will be sent upon publication. 



E ANTARCTICA 
January 23 - February 6, 1992 

Tierra del Fuego and the 700-mile-long Antarctic Penin- 
sula with research stations, awesome icebergs, mountains, 
glaciers, seals, whales and seabirds, including millions of 
penguins - aboard the fully-stabilized and luxurious, 70- 
cabin [Iliria. 

_ BAJA AND THE GREAT WHALES 
February 1-12, 1992 

Desert landscapes and dramatic coastlines with unusual 

plants, seabirds, seals and whales, including grey whales 

during the peak of their breeding season - aboard the 

comfortable, 37-cabin Sea Lion. 

_ EXPLORING THE MAYA COAST 
E February 5-15, 1992 

Mayan ruins, lush rainforests and jungle rivers, rare birds, 

monkeys, secluded white sand beaches and dazzling coral 

reefs of Mexico, Belize and Honduras - aboard the com- 

fortable, 41-cabin Polaris. 

__ BALI TO THE BARRIER REEF: 
____ Indonesia, New Guinea and Australia 
ban February 7-24, 1992 
Arts and architecture of Indonesian islands, including 

Bali, Sumba, Savu, Alor, Nila and the Asmat area of Irian 

Jaya on New Guinea, as well as exciting Hong Kong and 

the incomparable Great Barrier Reef of Australia - aboard 

the luxurious, 44-cabin Aurora. 

American Museum of Natural History/Discovery Cruises and Tours 

Central Park West at 79th Street/ New York, NY 10024-5192 

Exploring the world with expert lecturers 

DISCOVERY CRUISES 

EXPLORING PAPUA NEW GUINEA ~ 
February 13 - March 11,1992 

Papua New Guinea, the "last unknown", a world of unique 

wildlife (such as birds of paradise), ancient ceremonies 

and traditional arts of the Southern Highlands, the Sepik 

River and the Trobriand and d’Entrecasteaux Islands - 

aboard the luxurious, 20-cabin Melanesian Discoverer. 
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ANCIENT CAPITALS O 
China, South Korea and Japan 

June 2-17, 1992" 4) 
Art and architecture of historic cities, including Beijing, 

China, Seoul, Yosu and Kyongju in South Korea and 

Matsue, Hagi, Miyajima and Kyoto in Japan, as well as the 

Inland Sea, Ise Shima National Park and glorious land- 

scapes - aboard the luxurious, 44-cabin Aurora. 

TRANS-SIBERIA 
Siberia to Moscow by Private Train __ 2 June 8-25, 1992 9 

Sakhalin Island, Vladivostok, Khabarovsk, Birobidzhan, 
_ Ulan Ude, Ulan Bator in Mongolia, magnificent Lake 

Baikal, Irkutsk, Novosibirsk, Omsk, Moscow, small fron- 

tier towns, the Siberian taiga and snow-capped mountains 

along the famous Trans-Siberian Railway, aboard the 

luxurious, 54-cabin Russia. 

(800) 462-8687 or (212) 769-5700 
Monday through Friday, 9-5 



AMERICAN MUSEUM OF 
NATURAL HISTORY 

DISCOVERY TOURS 

Luxury Tenting in Tanzania 
January 1-14, 1992 

Serengeti and Lake Manyara Nation- 

al Parks, Ngorongoro Crater, plus an 

option to see gorillas in Zaire. 

Archeology of Guatemala 
February 8-23, 1992 

Classic Mayan sites, including Tikal, 

Copan and Quirigua and picturesque 
Lake Atitlan. 

Kenya and Tanzania 
February 12-28, 1992 

Amboseli, Lake Manyara, Serengeti 

National Parks, Masai Mara Game 
Reserve and Ngorongoro Crater. 

Natural History of Costa Rica 
February 14-28, 1992 

Braulio Carrillo, Cahuita, Santa Rosa 

and Corcovado National Parks and 

the Monteverde Cloud Reserve. 

Archeology of Mexico 
February 25 - March 10, 1992 

Tenochtitlan, Teotihuacan, El Tajin, 

Cholula, Cacaxtla, Mitla, Monte 

Alban and the cities of Puebla and 

Cuernavaca. 

Archeology of the Yucatan 
and Chiapas 

March 15-28, 1992 

The ancient Mayan sites of Uxmal, 

Tulum, Palenque and the equinox at 

Chichen Itza. 

For further information contact: 

American 

eeees Natural 
AB AR History 

Discovery Tours 
Central Park West at 79th Street 

New York, NY 10024 
(212) 769-5700 in New York State 

Toll-free (800) 462-8687 

Hello from Planet Earth 
by Gail S. Cleere 

In the fourth century B.c., the Greek 
philosopher Metrodorus wrote, “To con- 
sider the Earth as the only world with life 
in all of space is as absurd as to believe 
that in an entire field sown with grain only 
one plant will grow.” We celebrate this 
kind of cosmic thinking on November 
16—the anniversary of the Arecibo radio 
message. 

Seventeen years ago, the people of the 
planet Earth beamed up a three-minute 
radio message about themselves to M13, a 
particularly rich cluster of stars in the 
constellation Hercules, some 25,000 light- 
years away (down near the northwestern 
horizon after sunset in November). This 
was done on the theory that a concentra- 
tion of some 300,000 stars would increase 
the chances that our signal might be de- 
tected by other intelligent life. Our species 
has been around for a few hundred thou- 
sand years—latecomers on a cosmic scale. 
We took our time getting fire sorted out; 
inventing the wheel, the printing press, the 
electric can opener; and finally finding the 
means by which we might converse with 
our cosmic neighbors. Perhaps there’s 
someone else out there who’s been in the 
business a bit longer. 

The November 1974 experiment, using 
the huge Arecibo radiotelescope in Puerto 
Rico as a transmitter, was one of the 
earth’s first purposeful messages to outer 
space. We sent information about the so- 
lar system we live in, about the population 
of the world at the time, and about the 
atomic elements we’re made of. One wit 
suggested we might have sent the World 
Series scores instead. 

But sending a quick message to outer 
space and spending time listening for such 
messages are viewed quite differently. In 
1975, when NASA proposed a search for 
extraterrestrial intelligence, the program 
was laughed out of the halls of Congress. 
Senator William Proxmire, in one of his 
best lines, argued: “It’s hard enough to 
find intelligent life right here in Washing- 
ton!” Others agreed, claiming that hu- 

mankind “represented the only intelligent 
species ever to exist in our galaxy.” 

But scientists argued that we had the 
technology already in place to do the 
searching, that it didn’t cost huge sums of 
money, and that if we never tried, we 
would never succeed. Senator Proxmire 
eventually came around. Today, several 
programs around the world are tuned in to 
the great beyond. NASA is most heavily 
involved, with perhaps the best-known 
program, SETI (Search for Extra Terres- 
trial Intelligence). Harvard runs the 
META receiver (for Megachannel Extra 
Terrestrial Assay), which covers sixty- 
four times as many channels as its prede- 
cessor, Project Sentinel. In 1992, on the 
500th anniversary of Columbus’s landing 
in America, a dedicated group of scien- 
tists at NASA will begin a ten-year search 
for signs of extraterrestrial intelligence us- 
ing a radio spectrum analyzer that will 
tune in to 10 million radio channels simul- 
taneously. 

Even if we don’t continue to send our 
messages, the earth remains quite a 
“noisy” little planet, electronically speak- 
ing, so there’s always a chance of our be- 
ing detected by others. The Air Force’s 
Ballistic Missile Early Warning System 
and the Navy’s Space Surveillance Sys- 
tem are quite powerful—probably dis- 
cernible tens of light-years away. As pio- 
neer radio astronomer Frank Drake put it, 
“Peace on Earth is the biggest threat to 
others’ hearing us.” And as you know, we 
haven’t yet learned to abide with one an- 
other peaceably as a species. 

Definitely finding that intelligent life 
exists elsewhere in our universe would be 
perhaps the greatest event in all of human 
history. Humankind’s view of itself would 
change irrevocably and forever. So, happy 
anniversary Arecibo message—fly on suc- 
cessfully. 

THE PLANETS IN NOVEMBER 
Mercury gradually becomes visible by 

midmonth, but just barely. Look for the — 



planet low in the southwest just after sun- 
set, not far from the star Antares in the 
constellation Scorpius, above which Mer- 
cury passes on the 11th. 

Venus rises nearly four hours before the 
sun all month and is some forty degrees 
above the horizon by sunrise (forty-five 
degrees is halfway up to the zenith). Ve- 
nus is a whopping —4.3 magnitude this 
month, just slightly dimmer than it was in 
October. There’s no need to worry about 
spotting it, however. It will be the 
brightest object in the predawn skies, ex- 
cept for the moon when it’s visible. 

Mars is in conjunction with the sun this 
month, which means that the planet is 
directly opposite the sun. Forget about 
this “bloodstained, murderous god of 
War” (according to Homer) until early 
next year, when the warlord moves far 
enough away from the solar glare for us to 
see, initially in the morning sky. 

Jupiter left us in July, slipping behind 
the sun as seen from the earth. This 
month, however, Jupiter rises high enough 
for even city dwellers to see it in predawn 
eastern skies. The giant planet is in Leo, 
along with Venus. 

Saturn is about one-third the way up the 
southern sky aftef sundown. Because of 
the earth’s rotation, Saturn can be seen 
drifting slowly to the west until mid- 
evening, when this golden, ringed beauty 
exits the heavenly stage for the evening. 

Uranus and Neptune are just west of 
Saturn and above the handle of Sagittar- 
ius’ “teapot,” dipping under the western 
horizon about 8:00 p.m., EST. If you’ve a 
mind to hunt for these two, scan the 
skies—with an appropriate star map anda 
pair of binoculars—to the southwest just 
above the horizon. 

Pluto is too close to the sun to be seen, 

even with the biggest telescopes. 
The Moon is full on the 21st. It was 

called the beaver or snow moon in colonial 
America, the moon of falling leaves by the 
Sioux, and the moon when the bucks lose 
their horns by the Oto. New moon occurs 

on the 6th, first quarter on the 14th, and 
last quarter on the 28th. On the evening of 
the 12th, look for Saturn a mere two de- 
grees below the waxing crescent moon. 

The Leonid meteor shower will peak on 
the evening of November 17-18, but this 
shower of “shooting stars” is one of the 
year’s most unpredictable. In some years 
it has failed to show up at all. In 1933, the 
shower was described as “a child’s spar- 
kler held against the sky.” In 1966, the 
Leonid shower burst over the central and 
western United States in the greatest me- 
teoric display in recorded history, reach- 
ing an estimated rate of up to 150,000 

meteors per hour for a period of forty 
minutes. The name, by the way, is derived 
from the point in the sky where the shower 
appears to emanate—the constellation 
Leo. This year’s shower will be best in the 
hours after midnight and after moonset 
(about 3:00 A.M.). 

The Leonids are the stuff of Comet 
Tempel-Tuttle, first seen by Ernest 
Tempel in France in December 1865 and 
independently discovered by Horace P. 
Tuttle in downtown Washington, D.C., in 
January 1866. The comet has a period of 
thirty-three years and was last seen in 
1966. When Comet Tempel-Tuttle is in 
the earth’s vicinity, the Leonid shower 
seems to get intense, literally, so mark the 
year 1999 on your calendars. Tuttle was a 
curious little man—a Navy paymaster at 
the time and an inveterate comet hunter 
whose astronomy logbooks are filled with 
the amusing scribblings of a determined 
sky watcher. Tuttle frequently signed his 
name in the shapes of small comets. In his 
logbook in 1859, Tuttle wrote: “Notice!! A 
comet is wanted immediately. Apply to 
H. P Tuttle, P S. He must have a Tail.” 

Gail S. Cleere writes on popular astron- 
omy and is a founding member of the 
International Dark Sky Association, an 
organization dedicated to preserving the 
skies for astronomy. 

CROES 
GELTAIDD 

A Celtic Cross pendant 
simply executed in silver or 
gold. 
Shown full size. 

No. 2270 Celtic Cross 
Sterling silver 
(24" sterling chain) 
14 kt. gold $300.00 
(chain not included) 

Add $3.50 for handling. 
Check, M/C, Visa or Amex. 
Send for our unique catalog. 

Visit our store when in the 
Seattle area. For orders or 
inquiries telephone 
(206) 485-2132. 

David Morgan 
11812 Northcreek Pky. N., Suite 103, Bothell, WA 98011 

Greek-Style 
Dolphin Bracelet 

by Mati 
Sterling Bracelet - $36. 

MATI, 617 McKnight N.W., Albuquerque, NM 87102 

Free Catalog 1-800-447-0101 

EGRET 
COURTSHIP 
A Graceful 

“ Sterling Pendant 

UT ea] 
and signed in Sterling” 
with Onyx $37.00 
Chain Extra 
$3.00 Handling. 
VISA/MC /AMEX 
BUNA doastisT4 

NU ta oc 
883 Cooper Landing #125 fer 

Cherry Hill, NJ 08002 ee 

ADA atAN GE 
PENDANT 

' 14K Gold—$460 
20” chain is included 
Satisfaction guaranteed. 

Vern Wayne Pond 
609 rket St., #103 VISA/MC/ AMEX ; 
Charlottesville, VA 22901 1-800-284-8376 

| Call 1-800-347-6902 for free Pogo 
| newsletter with great gift ideas. 
Books, art, t-shirts & more. 

| Entertainment Art Company, 400 
Main St. #312N, Stamford, CT 06901 
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Discovery Tours 
Central Park West at 79th St. 
New York, NY 10024-5192 

Toll-free (800) 462-8687 

In New York (212) 769-5700 

ARCHEOLOGY OF 
MEXICO 

Feb. 25 - March 10, 1992 

Discover the great Aztec, 
Arte uIvAr Lie Aceon (ole 
central Mexico. Explore 

_ Tenoch ee 

New York, NY 10024-519 
Toll-free (800) 462-8687 or 
(212) 769-5700 in New York 
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AT THE AMERICAN MUSEUM 

CHIEFLY FEASTS 
The potlatch ceremony of the North- 

west Coast Indians is the focus of 
“Chiefly Feasts: The Enduring Kwakiutl 
Potlatch,” an exhibition now at the Amer- 
ican Museum of Natural History’s Gal- 
lery 3 through Sunday, February 23. In 
conjunction with the exhibition, the Mu- 
seum’s Education Department is offering 
a number of programs. 

In the Land of the War Canoes (1914) 
and Box of Treasures (1983) are among 
the films that will be presented on Satur- 
day, November 9. The films are free and 
will be shown in the Linder Theater from 
11:00 a.m. to 4:30 P.M. 

Kwakiutl artist Kevin Cranmer will 
carve ceremonial masks and explain how 
they are used in Kwakiutl society. Cran- 
mer will do his carving in the Northwest 
Coast Indian Hall from Friday, Novem- 
ber 29, through Saturday, December 7, 
between 10:15 a.m. and 5:00 p.m. 

The Wewanagila Dance Company will 
reenact the legend of the hero Born-to-Be- 
Head-of-the-World, as well as other sto- 
ries of sea monsters, whales, eagles, sea ot- 

_ ters, and Raven-of-the-Sea. Tickets are 
$15 ($13.50 for members). Performances 
will begin on Friday, November 29, and 
run through Friday, December 6, in the 
Kaufmann Theater. For information 
about times and ticket availability, call 
(212) 769-5305. 

NATIVE AMERICAN MONTH 
Ceremonial drumming and contempo- 

rary jazz, bone/antler carving and corn 
husk doll making, storytelling and dance 
will be among the presentations of Native 
American traditions during November 
and December. Topics of lectures will in- 
clude wolves in Native American lore, 
ecology and the Iroquois tradition, con- 
temporary Tlingit potlatch, Plains Indian 
clothing and quilts, and contemporary is- 
sues on the Navajo reservation. Short 
films will be shown each weekend as well. 
Programs are free and will take place in 
the Leonhardt People Center through De- 
cember 15. For a complete schedule, call 
(212) 769-5182. 

Homes APART 
A man journeys to find a lost sister in 

North Korea. In Homes Apart: Korea, 
filmmakers J.T. Takagi and Christine 
Choy portray a country in which 10 mil- 
lion families have been uprooted and scat- 
tered since the Korean War almost forty 
years ago. This documentary will be pre- 

sented on Friday, November 1, at 7:00 
P.M. in the Kaufmann Theater. Admission 
is free and seating is on a first-come, first- 
served basis. For information, call (212) 
769-5315. 

WILDERNESS AMERICA 
Since the Wilderness Act was passed 

by Congress twenty-five years ago, nearly 
91 million acres in the United States have 
come under its protection. A collection of 
approximately fifty photographs showing 
some of the rich biota of these preserves 
will be on display in the Akeley Corridor 
from Friday, November 29, through Sun- 
day, January 19, 1992. This exhibition is 
sponsored by the Wilderness Society and 
the Timberland Company. 

HUMAN BEGINNINGS 

Recent fossil discoveries have yielded 
nearly complete skeletons of early man. 
Alan Walker, professor of cell biology and 
anatomy at the Johns Hopkins School of 
Medicine, and Meave Leakey, head of the 
Division of Paleontology of the National 
Museums of Kenya, will discuss their 
work at Kenya’s Turkana Basin. This pro- 
gram will take place on Thursday, No- 
vember 7, at 7:30 p.m. in the Main Audito- 
rium. Tickets are $20 ($12 for members). 
For information, call (212) 769-5606. 

TELESCOPE TECHNOLOGY 
Hal McAllister, of Georgia State Uni- 

versity, will talk about telescopes that will 
allow us to see 100 times more clearly 

Superior National Forest, Minnesota 



_ than before and will pave the way for ob- 
servatories on the moon. “Revolutionizing 
Astronomy from the Mountains to the 
Deserts,” part of the Frontiers in Astron- 
omy and Astrophysics Lecture Series, will 

~ take place in the Planetarium Sky The- 
ater on Monday, November 18, at 7:30 

_ pM. Tickets are $6 ($5 for members). 
Gerard Rancourt Tsonakwa, an Abe- 

naki Indian, will relate ancient legends 
about the night sky on Saturday, Novem- 
ber 16, at 10:30 and 11:45 a.m. in the Sky 
_ Theater. Tickets are $8 for adults ($6 for 
members) and $6 for children ($4 for 

_ members). Call (212) 769-5900 for ticket 
availability and information on other 
Planetarium programs. 
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_ SPOTLIGHT TourRS 
Museum visitors may now take free 

_ Special-interest tours on subjects ranging 
_ from meteorites to dinosaurs. Highlight 
_tours of the Museum’s collections still 
leave daily from the first-floor informa- 
tion desk, beginning at 10:15 a.m. For de- 
tails, call (212) 769-5566. 

These events take place at the American 
Museum of Natural History, located on 
Central Park West at 79th Street in New 
York City. The Kaufmann and Linder 
theaters and the Leonhardt People Center 
are located in the Charles A. Dana Educa- 
tion Wing. The Museum has a pay-what- 
you-wish admission policy. For more in- 
formation about the Museum, call (212) 
769-5100. 

Craig and Nadine Blacklock 

American Museum of Natural History 
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Mexico, Belize and Honduras 

February 5-15, 1992 

Explore the world’s second 
largest coral reef system, spec- 
tacular ancient Mayan sites, 
coastal waterways teeming with 
wildlife, pristine islands and 
much more. A team of 
American Museum experts lead 
this adventure cruise aboard the 
comfortable 41-cabin Polaris 
for an unforgettable look at the 
region’s many treasures: 

Brilliantly colored fishes and coral formations along Belize’s 
world-famous, 180-mile-long coral reef system. 

Tulum, Mexico’s dramatic ancient 
Mayan site, set high on a cliff over- 
looking the Caribbean Sea. 

Coastal waterways and nature re- 
- serves with cormorants, pelicans, 
magnificent frigatebirds, red-footed 
boobies, egrets, ibis, several species 
of monkeys and many other animals. 

The picturesque Bay Islands of Hon- 
duras, known as the "last paradise." 

Secluded cays and reefs offering un- 
paralleled wildlife viewing and snorkeling. 

Optional extensions to explore the great Mayan ceremonial 
centers of Tikal and 
Chichen Itza are available. 

Central Park West at 79th Street 

New York, NY 10024-5192 

(212) 769-5700 in New York State or 

Toll-free (800) 462-8687 



A MATTER OF TASTE 

The Universal 
Penitential Fish 
A staple in northern Europe since medieval times, cooked cod 
found a second home in the Catholic Mediterranean 

by Raymond Sokolov 

We hear a lot about the information 
revolution, and I suppose it affects even 
people who still write with pens or type- 
writers and never run a spreadsheet or dial 
up a database. I’m writing this on a com- 
puter, and the convenience that word 
processing offers for revision—no more 
crunched pieces of paper or illegible pal- 
impsests covered with corrections and 
emendations—has improved the quality 
of my life even if it hasn’t noticeably im- 
proved the end product. Even better is the 
computer’s ability to search almost instan- 
taneously across a very large collection of 
articles and records for a single word or 
phrase. 

For example, if I want to see everything 
I’ve written for this magazine since 1987 
on pomegranates, the computer will whiz 
unerringly to each of those locations in 
thousands of words of text. This may seem 
like a trivial capability, but think what it 
would mean for any kind of research if a 
major library put its entire collection “on 
line.” Not long ago this would have been 
unthinkable because of machine limita- 
tions in memory and speed of retrieval, 
but those limitations have all but evapo- 
rated. And the necessity to hire human 
beings to keystroke every page in the Li- 
brary of Congress has also been elimi- 
nated, to a major degree, by advances in 
electronic scanners, machines that absorb 
normal text into electronic memories so 
that a computer can read them. 

For anyone interested in food and cook- 
ing, this development is of high interest. 
As things stand now, if I want to inform 
myself about the way human beings all 
over the world across recorded time have 
dealt with a particular ingredient, I have 
to make a calculated guess about which 
books to look at, and I have to be careful 
about the amount of time I can spend on 
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the project. I am also limited by my ability 
to get my hands on the books I want in a 
way consistent with writing on a fresh sub- 
ject every month. Even if I were able to 
spend large amounts of time reading at a 
major cookbook collection like that at the 
New York Public Library, I would still 
never be able to do a full-press search. 

But when that library goes on line, I’ll 
be able to tap into the entire corpus of 
written discussion—in virtually any book 
there is—from my desk at home, dialing 
the library’s global database and search- 
ing for lemon or caraway or dulce de 
leche. As things stand now, I depend al- 
most exclusively on an old-fashioned pri- 
vate library of food books shelved in my 
home. When the monthly obligation to 
this magazine becomes ineluctable, I get 

Tyler Gearhart; Envision Dried cod 

on my ladder, pull down a few dozen 
books that strike me as promising, and flip 
through them, trolling for gold. 

This month, I’ve actually been trolling 
for fish. As we approach the holiday sea- 
son, fish becomes holiday food for many 
Catholics. In the supermarket in New 
Paltz, New York, that I frequent, the 
meat counter fills up with a special pelagic 
menagerie just before Christmas Eve— 
eels, octopus—to round out the traditional 
meal of seven fish or thirteen, some prime 
number seems essential. (I intend to focus 
on this tradition exclusively in the future, 
perhaps next year, and look forward to any 
information from readers, since standard 
sources ignore it, as far as I can tell.) 

In Rome and Naples, the tradition of 
the Christmas vigil dictates big, fat, un- 
prepossessing eels, capitoni, caught in 
Ortebello and stewed with herbs. And in 
many places, baccala (salt cod) is obliga- 
tory. There seems to be no doubt that 
these fish meals preserve the idea of peni- 
tential food best known from Friday and 
Lenten “meager” meals, at which the pi- 
ous, until quite recently, abstained from 
meat and substituted fish. In Michigan 
and Ohio during the Depression, Catho- 
lics were permitted to count muskrat as 
fish for Lent and on Fridays, an indul- 
gence, so to speak, that has left behind a 
vestigial regional taste for that animal 
around Toledo and Detroit’s downriver 
communities. (I have also seen muskrat, 
euphemized as marsh rabbits, for sale in 
historically Catholic Maryland.) 

Cod is the most universal of the peniten- 
tial fishes. In the same family as haddock _ 
(Gadidae), Gadus morhua L. is among 
the most influential of the food fishes. 
From medieval times, at least, its abun- 
dance in north European salt waters made 
cod a crucial source of nutrition locally ~ 



ANCIENT CAPITALS OF THE ORIENT 
China, South Korea and Japan 

June 2-17, 1992 

Come discover the ex- 

quisite art and architecture 

and dramatic natural 

beauty of the Orient. Cruis- 
ing aboard the luxurious, 

44-cabin Aurora, explore 

ancient cities and towns 
and stunning national 

parks in China, South 

Korea and Japan with a 

team of American 
Museum and guest ex- 

perts. Among our many 

highlights are: 

Three days exploring the extraordinary sites of Beijing, China and its environs, including the Forbidden City, the 

Ming Tombs and the Great Wall. 

Seoul, South Korea’s magnificent capital and site of the 14th-century Kyongbok Palace and lotus pond, the 

Changdok Palace and its Secret Garden, and the superb National Museum. 

Yosu, along South Korea’s spectacular southern coast, where General Yi defeated the Japanese in the 16th century 

with his famous "turtle ships." Also visit the Chinnamgwan Pavilion and lovely Odong-do Island. 

Kyongju, South Korea, one of the world’s great historic sites, with its 

wonderful National Museum and excavated temples, palaces, shrines and 

tombs built between 57 B.C. and 935 A.D. 

Matsue, Japan’s enchanting city of willow-lined canals and historic houses. 

Explore Daisen Oki National Park and the Izumo Taisha shrine, Japan’s 

oldest Shinto shrine. 

Hagi, a picturesque Japanese town famous for its fine porcelains and 

beautifully-preserved historic Samurai district. 

Japan’s colorful Itsukushima Shrine, which appears to float on the water 

during high tide, on the beautiful island of Miyajima. 

The world-famous Inland Sea of Japan, with picturesque fishing villages 

and hundreds of pine-clad islets. ape a th eae 

i Natural Two days in Kyoto, an architectural treasure trove with hundreds of temples SIN History 

and shrines symbolizing the beauty and grace of ancient Japan. Discovery Cruises 
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and an important commodity in an an- 
cient commerce with the south. After Co- 
lumbus, the even greater abundance of 
cod in the western North Atlantic, espe- 
cially off Newfoundland, may have been a 
major impetus to settlement on what be- 
caine the eastern coasts of Canada and the 
United States. 

Cod can get quite large, up to almost 
ninety pounds; we call small ones scrod. In 
any size, it is a fine fish eaten fresh and 
cooked in all the usual ways. In the days 
before refrigeration, Norwegians and 
Britons, and no doubt other cod-eating 
peoples, kept cod fresh for market in spe- 
cial boxes. There is a debate about the 
benefit of this. 

Some fishermen and other fanatics say 
that cod is better when it isn’t absolutely 
fresh. Alan Davidson, the leading ich- 

thyophage of all time, describes in North 
Atlantic Seafood (Viking, 1980) how he 
watched a Norwegian scientist as he took 
a live eight-pound cod from a tank in a 
Bergen market, had it cleaned and bled, 
let it rest for an hour, and then cut it into 
%-inch steaks. He let the steaks stand un- 
der cold running water for a few more 
hours, then set them in boiling salt water 
(3 percent saline, like the sea). Once the 
water returned to the boil, he removed the 
pot from the heat and left the steaks to 
cook for five or six minutes. They emerged 
“snow-white, tender and delicious.” The 
professor served them with “floury” 
boiled potatoes and melted butter, noth- 
ing else, except a bit of lettuce afterward, 
so as not to obscure the fish’s subtle flavor. 

He told Davidson he would have preferred 
cooking the cod in whey if he’d had any, 
since then it would have been even whiter 
and firmer. 

Aficionados of fresh cod also batten on 
the roe, the cheeks, and the tongues (really 
the throat muscles), which Davidson says 
are baked in white sauce in Bergen; in 
Iceland, where you should ask for them as 
gellur, they are poached, either fresh or 
salted. 

Fresh cod, for reasons of technological 
history, is a north European dish. David- 
son, in his minidatabase of recipes, con- 
centrates on delicacies of Scandinavia 
(Danish fruit soup with cod) and Britain. 
France, the southernmost source, contrib- 
utes cabillaud aux fines herbes. 

France is actually the transition point 
between fresh cod and preserved cod. The 
language shows it. Cabillaud is fresh cod, 
morue is salt cod, and merluche is dried 
cod, or stockfish. In the south of France, 
the salt and dried versions predominate 
and form a totally assimilated northern 
presence in local cuisines. The innumer- 
able recipes testify to the longevity of the 
preserved cod trade with the north. Span- 
iards, Italians, and Portuguese all took 
preserved (especially salt) cod to heart 
with perhaps even greater enthusiasm 
than the French. Even though they had 
fresh fish from their own shores, religious 
obligations compelled them to eat so 
much fish in the course of the year that a 
healthy supplement of long-keeping cod 
from the teeming schools of the north was 
necessary. And the colonizing Mediterra- 

Old-fashioned Salt Cod Cakes 

(Slightly adapted from Jasper White's Cooking from New England, 
Harper and Row, 1989) 

~ pound boneless salt cod, soaked 
overnight 
pounds russet or Maine potatoes, 
peeled and cut in half 
small onion, finely chopped (% cup) 
tablespoons unsalted butter 
teaspoon Coleman’s dry mustard 
Worcestershire sauce 
egg 
egg yolks 
Black pepper 
Flour for dusting 

% pound slab bacon cut in strips, %- to 
¥%-inch thick 
Parsley 
Lemon wedges 

mA XS bo 

gas 

1. Remove the cod from soaking liquid, 
place in a flat pot, and cover with cold 
water. Bring to a simmer. Simmer for 
five minutes and remove. Drain well. 
Break cod into flakes and keep warm. 

2. Boil the potatoes in salted water until 

done (about 30 minutes). Drain thor- 
oughly in a colander. It is important for 
the potatoes to be as dry as possible. 
Cook the onion in the butter until limp. 

3. Purée or mash the potatoes while still 
warm. Add the melted butter and on- 
ion, flaked fish, dry mustard, and a few 
dashes of Worcestershire sauce. Add 
the egg and egg yolks. Mix thoroughly 
with a fork. Season with pepper. Form 
into small cakes and chill in the refrig- 
erator. This may all be done as much as 
4 hours in advance. 

4. When ready to serve, dust the fish 
cakes with flour. Pan fry the bacon 
until browned but not too crisp; re- 
move from pan and keep warm. In the 
same pan, fry the fish cakes in the 
bacon fat, about 2 minutes on each 
side. Serve with the small slices of ba- 
con, parsley, and lemon wedges. 

Yield: 6 to 8 servings 



nean countries spread this easily trans- 
portable protein source to their outposts in 
the Caribbean, South America, Asia, and 
Africa. 

Today, the Spanish Caribbean is a rich 
source of recipes for bacalao. Bacalhau is 
a staple of Brazilian cooking and also 
turns up in Macao. In this country, salt 
cod did not last as a major food, probably 
because new immigrants from England 
weren't used to it and could get by without 
it. Codfish balls, however, survive as a 
regional oddity in New England. In our 
Midwest, die-hard sons and daughters of 
Scandinavia have made a special form of 
dried cod the emblem of their ethnicity. 
Lutefisk is cod processed with lye. It has a 
strong odor and a memorable flavor, shall 
we say. Plain air-dried cod, or stockfish 
(Italian estocafisso), has fared well out- 
side its home base in Scandinavia. 

Stockfish, hard as wood, is the epony- 
mous ingredient in the most typical dish of 
Nice, estocaficada. In his classic Cuisine 
of Nice (Penguin, 1991), Jacques Mede- 
cin recommends that stockfish be soaked 
for eight days before it gets cooked in the 
stew it gives its name to. By legend, an 
impatient old fisherman in the area used 
to pulverize it with a hammer on a rock. 
After cooking it with garlic, oil, and chil- 
ies, he would then smear it on bread. 
Strong stuff. 

Most of the dried cod cooked around 
the world is salt cod. You can often find it 
in American supermarkets, but many peo- 
ple avoid cooking it, because they think it 
will be aggressively salty or they don’t 
want to bother with the preliminary soak- 
ing that’s necessary to purge most of the 
salt and rehydrate the fish and make it 
wonderful. 

The intricate method of soaking cod, 
which Madame Saint-Ange prescribed in 
her bible of French bourgeois cuisine, 
sounds like a nightmare of rinsings and 
careful treatment. I’ve found that just 
putting the stuff in a couple of changes of 
cold water to soak for twelve hours or so 
will do the job. And then you have a sort of 
passport to a database of recipes from all 
over, from the rich, oily purée called 
brandade (from an old French verb mean- 
ing to agitate, because of the hand mixing 
necessary before food processors) to the 
delicate fritters you get on the beach in 
Puerto Rico. Unless you absolutely won’t 
fry at home, these bacalaitos are now a 
snap to make. There is a commercial mix 
on the market. Just add water and drop in 
hot fat. No soaking at all. 

Raymond Sokolov is a writer whose spe- 
cial interests are the history and prepara- 
tion of food. 
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A Hard Act to Follow 
Classical mythology tells of a “king of 

the serpents” known as the basilisk (from 
the Greek basileus, “king”’), endowed 
with a crownlike crest on its head. This 
magical creature was described by the 
Roman naturalist Pliny: “He does not 
creep on the ground, like other serpents, 
but advances lofty and upright. He kills 
the shrubs, not only by contact, but by 
breathing on them, and splits the rocks, 
such power of evil is there in him.” 
When several species of crested lizards 

that can run bipedally were discovered in 
South America in the eighteenth century, 
zoologists named the genus Basiliscus, 
after the fabulous royal reptile. Travelers, 
amazed by the basilisk’s ability to run on 
water, nicknamed it the Jesus Christ 
lizard. 

Omnivores that feed on small animals 
and plants, basilisks live in the tropical 
rain forests of southern Mexico, Central 
America, and northern South America. 
These two-foot-long lizards, with their 
specially adapted feet, are able torun 
across streams and ponds at such high 
speeds that they barely break the surface 
film—an act no predator (except birds) 
can follow. r 

Basilisks have special membranes that 
are normally curled around their toes 
when they travel on land. However, these 
flaps of skin unfurl on water and act like 
snowshoes to retard sinking. Since the 
lizards move rapidly, producing a close-up 
like this one is difficult, if not impossible, 
in the wild, so naturalist-photographer 
Stephen Dalton set up an artificial pond 
about twelve feet long in his studio in 
Sussex, England. When it sprinted across 
the water’s surface, the basilisk broke a 
beam of light, tripped a photoelectric 
shutter, and took its own picture.—R. M. 

Photograph by 
Stephen Dalton mes 



AOR SS oe age oe 

ee LO nee Oe Cie 
Send for FREE dolphins poster and catalog, 
141 Blackberry Inn H Weaverville, NC 28787 

HOLBROOK'S TRAVEL WORLD 
Amazon Cruises & Land Tours 

Australia & New Zealand 
Africa’s Wildlife, Kenya & Tanzania 

Botswana Zimbabwe « Belize 
Costa Rica Birding, River Rafting, 
small groups & individual travel 

Chile & Easter Island * Galapagos & Ecuador 
Galapagos & Cuzco * Machu Picchu 

Patagonia & Iguassu Falls 
Unique Deluxe Renaissance Cruise for 

130 passengers to remote areas 

Information 904-377-7111 « Reservations 800-451-7111 

HOLBROOK TRAVEL, INC. 
We Offer You The World 

|___3540 N.W. 13 Street » Gainesville, FL 32609 

Cg 
Dolphin Jewelry Shown actual size 

Pierced Earrings $24.00 Pendant $37.00 
Solid Silver 98.5% 

GALAXI TRADING = 1-800-736-7614 

P.O. Box 4673, Boulder, CO 80306 
Postage Paid 

MC / VISA 

94 NarturRAL History 11/91 

Born in Edinburgh, Scotland, in 1926, 
Ian Rowley (page 44) moved to Austra- 
lia in 1949 and has spent much of his 
time since then studying the fauna of his 
adopted country. After earning a degree 
in agriculture from Melbourne Univer- 
sity, he joined the Wildlife Survey Sec- 
tion of the Commonwealth Scientific 
and Industrial Research Organization 
and recently retired as a senior principal 
research scientist of that organization. 
In addition to his long-term work with 
galahs and Major Mitchell cockatoos, 
Rowley conducted field research for sev- 
enteen years on Australian fairy wrens 

Freezing the movements of an animal 
that can run across the surface of water 
presents no difficulties for Stephen Dal- 
ton (page 92), who photographed this 
month’s “Natural Moment.” A native of 
England, Dalton works in rural Sussex, 
where he lives with his wife and four 
children. He uses an old barn for studio 
setups and also goes out into the sur- 
rounding countryside to create portraits 
of the living communities found in the 
lakes and woods. Dalton’s work has been 
honored with the Hood Medal of the 
Royal Photographic Society, the Nikon 

and plans to publish a book about this 
group of birds. His work with genera- 
tions of color-banded birds stems from 
his interest in “how animals interact with 
each ‘other as individuals.” Birds, he 
adds, “happen to be easy to see.” More 
information on the avifauna of Australia 
can be found in Rowley’s books Bird 
Life (Sydney: Collins, 1975) and 
Behavioural Ecology of Galahs (Syd- 
ney: Surrey, Beattey, 1991). The classic 
compendium of parrots, including cock- 
atoos, is Joseph M. Forshaw’s Parrots of 
the World, 3d rev. 
Blandford Press, 1989). 

ed. (London: 

Award, the Farrand Award, and the Sir 
Peter Kent Conservation Book Prize for 
his volume At Water’s Edge (1989). The 
latest of his many books of wildlife pho- 
tography is Vanishing Paradise: The 
Tropical Rain Forest (New York: Cen- 
tury Hutchinson, 1990). For the shot of 
the running basilisk, he used a Hassel- 
blad with a 150mm lens, set at a shutter 
speed of 1/500 of a second. When the liz- 
ard broke a photoelectric beam, it trig- 
gered not only the shutter but also elec- 
tronic strobes, which illuminated it for 
1/10,000 of a second. 



| Fleshing out Gigantopithecus, the 
| largest primate that ever roamed the 
earth, is an obsession with paleoanthro- 
pologist Russell L. Ciochon (page 54), 
who will lead a second expedition to 
Vietnam’s Lang Trang caves this Febru- 

| ary in hopes of finding new fossils of the 
creature. Ciochon (shown here, at right, 
with Chinese paleoanthropologist Xie 
Guangmao) and archeologist John 
Olsen have also been invited to pursue 
the search with Chinese scientists at ex- 
cavations in Sichuan Province. An asso- 
ciate professor of anthropology at the 
University of Iowa, Ciochon has previ- 
ously reported for Natural History on 
early fossil primates in Burma (October 
1985) and on the ruins of Angkor, Cam- 
bodia’s ancient capital (January 1990). 
He is currently collaborating with John 
Fleagle on The Human Evolution 

_ Sourcebook, to be published by Prentice 
Hall in 1992. For further reading about 
the “ape that was,” he recommends 
“Geomorphology to Paleoecology: Gi- 
gantopithecus Reappraised,” by Tim D. 
White (Journal of Human Evolution, 
vol. 4, May 1975, pp. 231-33), and 
Other Origins: The Search for the Giant 
Ape in Human Prehistory, by Russell 
Ciochon, John Olsen, and Jamie James 
(New York: Bantam Books, 1990; Lon- 
don: Gollancz, 1991). Ciochon will lec- 
ture on Gigantopithecus at the Ameri- 
can Museum on January 30, 1992. 
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backpacks that were tough! Now YOU can 
enjoy the richness (smell that leather) and 
durability of soft, 100% leather in this 
modern version of the famous trail pack 
of yesteryear. Rich tan color. Black 
metal hardware. Roomy 14”’ x 17’’ x 6” 
cargo compartment plus 3 handy 
expandable outside pockets. Two 2” 
wide adjustable shoulder straps. 
Excellant bookbag. Offers 1,000 uses ’ 
for any outdoorsman and a touch of class & 
for those “‘long hours on the trail.’ Send 
$29.95 + $3.95 delivery. Use 30 days, 
money back if not pleased. MasterCard & Visa 
accepted (phone 312-445-6166). C.0.D. require $5 
deposit. Order today! Midwest Company, Dept L-3198 
Chicago, Ill. 60620. Special 2 packs for $58.90 postpaid. Our 54th year. 

BONUS: ORDER NOW 
RECEIVE A COMPASS FREE 

CLASSIC T-SHIRTS! .*~ 
Beethoven, Confucius, Da Vinci, Jung, J.FK., AS 
Mozart, Shakespeare, Cheshire Cat, Twain, ae 
Darwin, Van Gogh, Gandhi, Nietzsche, Poe, 2 
Thoreau, Austen, Sherlock'Holmes, others. 
T-Shirt: (white) $12.75, 4/$46. 
Sweatshirt: on or grey) $23, 2/$44. 
Sizes: S, M, L, XL. Ship: $2.75 per order. 
Illustrated brochure: $1.00 
MC/VISA 617-787-1176 
Historical Products, Box 220 né 

an’ 
Cambridge, MA 02238 

9043 S Western Ave., 

THE POKE BOAT" 
ITS EVERYTHING (A CANOE ISNT. 
It weighs only 28 Call toll-free 
pounds. For less 1-800- 
than $800 you can Ny 
buy more than 354 
acanoe. 0190. 

Bald Eagles... 
Each Over 

2" Long 

ted Solid porcelain 
. Set of three in attractive wooden box. WD 
« Unconditionally guaranteed. ot 
« Please send check or money order to: “gay 

Chesterfield’s 
#569H-200 West 3rd Street, Sumas, WA 98295-8000 

beer iCareeaten tee ib aCe 
TEMe iets a 
14K Gold—$230 

ame le lca we tiel)ae 
REM tladoieyicicctiicoat 

Ais VeUA HO peNs IoD. 
1-800-284-8376 

Pierced Earrings: : 
14K Gold—$150 

Vern Wayne Pond 
609 E. Market St., #103 
Charlottesville, VA 22901 
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Carolyn M. King (page 34) was 
brought up on a farm in Kent, England, 
and first became interested in weasels 
(which she fondly calls “hair-trigger 
mousetraps with teeth”) in 1967 as a 
graduate student at Oxford. The univer- 
sity owned a wooded estate, and King de- 
cided its weasels held “instant appeal” 
as the subject of her thesis. It took sev- 
eral years of determination and persis- 
tence to finally penetrate the weasel’s 
world, winning her a doctorate in animal 
ecology in 1971. Shortly thereafter, she 
moved to New Zealand, where she con- 
tinued her research and in 1983 was ap- 
pointed scientific editor at the Royal So- 
ciety of New Zealand. In addition to her 
forty scientific papers on weasels and 

Now recognized as a major topic of 
Maya inscriptions, conquest warfare is 
one of the many facets of that civiliza- 
tion studied by Linda Schele (page 6). 
The pivotal conflict between Tikal and 
Uaxactin was first brought to her atten- 
tion by archeologist Peter Mathews. 
Schele is John D. Murchison Professor 
of Art at the University of Texas, Austin. 
Among her publications are The Blood 
of Kings: Dynasty and Ritual in Maya 
Art, coauthored with Mary Ellen Miller 
(Fort Worth: Kimbell Art Museum, and 
New York: William Morrow and Co., 
1986), and A Forest of Kings: The Un- 
told Story of the Ancient Maya, coau- 
thored with David Freidel (New York: 
William Morrow and Co., 1990). For ad- 
ditional reading she also recommends 
The Maya, by Michael D. Coe (London: 
Thames and Hudson, 1987). 

96 NarturRAL History 11/91 

When first asked to look over the 
sunken battleship Arizona, Daniel J. 
Lenihan (page 64) was taken with the 
challenge of mapping something in 
murky water that was three times the 
size of the Statue of Liberty. Based in 
Santa Fe, Lenihan is chief of the Na- 
tional Park Service’s team of underwa- 
ter archeologists, known as the Sub- 
merged Cultural Resources Unit. As 
part of continued research in Pearl Har- 
bor, he hopes to locate the Japanese 
midget submarine that was sunk before 
the air raid began. Recently, he also 
completed a survey of various ships that 
were sunk at Bikini during the atom 
bomb tests of 1946, including the 
Nagato, the flagship of the Japanese 

a a 

stoats, she is the author of Immigrant 
Killers (Auckland: Oxford University 
Press, 1984) and The Natural History 
of Weasels and Stoats (London: Chris- 
topher Helm, 1989). Recently, she 
edited the Handbook of New Zealand 
Mammals (Auckland: Oxford Univer- 
sity Press, 1990). King lives in Havelock 
North, Hawke’s Bay, with her husband 
and fourteen-year-old son; her main in- 

terest outside natural history is contem- 
porary theology. For further reading on 
weasels, she recommends Sleek and 
Savage, by Delphine Haley (Seattle: Pa- 
cific Search Press, 1975), and “The 
Graceful and Rapacious Weasel,” by E. 
Raymond Hall (Natural History, No- 
vember 1974). 

Navy during the attack on Pearl Harbor. 
For additional reading, he suggests the 
following publications (all available 
from the USS Arizona Memorial Mu- 
seum Association, 1 Arizona Memorial 
Place, Honolulu, Hawaii 96818): At 
Dawn We Slept, by Gordon W. Prange 
(New York: Penguin Books, 1982), East 
Wind Rain, by Stan B. Cohen (Mis- 
soula: Pictorial Histories Publishing 
Company, 1981), Hawaii Under the 
Rising Sun, by John J. Stephen (Hono- 
lulu: University of Hawaii Press, 1984), 
and Submerged Cultural Resources 
Study: USS Arizona Memorial and 
Pearl Harbor National Landmark, 
edited by Daniel J. Lenihan (Santa Fe: 
U.S. Department of the Interior, 1989). 
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HAWAII? 

©1991 Commonwealth of Puerto Rico. 

NO. 
With 150 white sand beaches, 
blossoms and fruit in abundance, 
high tropical rain forests, constant 
trade winds and an average year 
round temperature of 78 degrees, 
no wonder you thought this was 
an island paradise. It is. Only this 
one also has 16th century forts, 
sunken pirate ships among miles 
and miles of coral reef, playful 
casinos, dancing Latinos and 
a history that long preceded 
Columbus. Oh, and this island 
paradise lies right in your own 
turquoise Caribbean. Hawaii, 
eat your heart out. 

DISCOVER THE NEW OLD WORLD. 
PUERTO RICO. 

The Shining Star Of The Caribbean 
Puerto Rico Tourism Company, P.O. Box 5268, Dept NH, Miami, FL 33102, Or 1-800-866-STAR, Ex 41 


